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PART  314— NEW  DRUG  APPLICATIONS 

PART  320— BIOAVAILABILITY  AND 
BIOEQUIVALENCE  REQUIREMENTS 

Procedures  for  Establishing  a 
Bioequivalence  Requirement 

The  Food  and  Drug  Administration 
FDA'  is  issuing  final  regulations  defin¬ 
ing  certain  terms  relating  to  bioequiva- 
l^nce  and  setting  forth  procedures  for 
e.siablishing  a  bioequivalence  require- 
n’.ont.  These  regulations  are  effective  on 
February  7.  1977. 

In  the  Federal  Register  of  June  20, 
1975  <  40  FR  26164 » ,  the  Commissioner  of 
Food  and  Drugs  proposed  procedures  for 
establishing  a  bioequivalence  require¬ 
ment  when  there  is  evidence  that  drug 
products  containing  the  same  active  drug 
ingredient  or  therapeutic  moiety  and  in¬ 
tended  to  be  used  interchangeably  for 
the  same  therapeutic  effect  are  not  or 
might  not  be  bioequivalent  drug  products. 
The  Commissioner  also  proposed  to  de¬ 
fine  certain  terms  relating  to  bioequiva¬ 
lence  and  to  amend  the  regulations  to 
siJecify  that  failure  to  submit  required 
bioavailability  or  bioequivalence  data  is 
reason  for  refusal  to  approve,  or  reason 
to  withdraw  approval  of,  a  new  drug  ap¬ 
plication  I NDA) .  Interested  persons  were 
invited  to  submit  comments  regarding 
the  proposed  regulations  on  or  before 
August  4,  1975.  In  response  to  requests, 
the  Commissioner  extended  the  comment 
period  to  September  19.  1975,  notice  of 
which  was  published  in  the  Federal  Reg¬ 
ister  of  August  15,  1975  (40  FR  34407>. 

The  Commissioner  received  68  written 
comments  regai’ding  the  proposed  regula¬ 
tions.  The  comments  were  from  individ¬ 
uals,  trade  and  professional  associations, 
pharmaceutical  manufacturers,  and 
Federal  and  State  agencies.  All  of  the 
comments  may  be  seen  in  the  office  of 
the  Hearing  Clerk,  Pood  and  Drug  Ad¬ 
ministration,  Rm.  4-65,  5600  Fishers 
Lane.  Rockville,  MD  20857,  between  the 
hours  of  9  a.m.  and  4  p.m.,  Monday 
through  Friday. 

After  reviewing  the  comments  and  the 
proposed  regulations,  the  Commissioner 
concludes  that  the  proposed  regulations 
should  be  reorganized.  He  believes  that 
the  procedures  for  establishing  a  bio¬ 
equivalence  requirement  proposed  in 
s  320.3  are  too  complex  to  be  contained 
in  only  one  section  of  the  Code  of  Fed¬ 
eral  Regulations.  Therefore,  in  the  final 
regulations  he  is  rearranging  and  re¬ 
designating  proposed  §  320.3  as  §S  320.50 
through  320.62  and  placing  them  in  new 
Subpart  C — Bioequivalence  Require¬ 
ments.  This  action  will  assure  that  the 
procedures  for  establishing  a  bioequiva¬ 
lence  requirement  are  easier  to  find, 
read,  and  understand. 

To  aid  the  reader,  the  following  table 

i.s  pixivided  to  show'  the  relationship  of 
the  final  regulations  to  those  proposed 
in  §  320.3. 


Pn  posed  ^  'Ction 

F:  in/  srcUon 

320.3iai  _ _ 

3zO,ol  (ii) 

320.3(bHl)-(6)  - 

320.52 

320.3(b)(7)  _ _ 

320.51(a)  (3) 

320.3(C)  _ 

320.51  (a) -(b) 

320.3(ch  1 ) -(5)  _ 

320.54 

320.3(d)  _ _ 

320.51(a) 

320.3(0  - - - 

320.55 

320.3(fi  --  _ 

320.57 

320.3(g)  _ _ 

320.58(a) 

320.3(h)  _ 

320..58(b) 

320.3(i)  _ 

320.58(C) 

320.3(j)  _ 

320.58(d) 

,320.3  (k)  _ _ 

320.58(e) 

320.3(1)  _ 

320.56 

320.3(111) . . 

320.59 

320.3(11)  _ 

320.51  (d) 

320.3(0)  -  _ _ _ 

320.60 

320.3  (p)  ---  - 

320.61 

320.3(q)  _ 

320.62 

The  substantive  comments  received 
and  the  Commi-ssioner’s  conclusions 
based  on  his  evaluation  of  these  com¬ 
ments  are  cU.scussed  below. 

Generat. 

T.  Thirty- nine  comments  from  con¬ 
sumers.  labor  unions,  and  an  association 
of  retired  persons  expressed  the  opinion 
that  the  proposed  regulations,  if  made 
final,  would  require  physicians  to  pre- 
.scribe  drugs  by  generic  name  rather 
than  by  trade  name  and  thus  reduce  the 
cost  of  prescription  drugs.  Thirty-eight 
of  these  comments  supported  a  require¬ 
ment  that  piivsicians  prescribe  by  ge¬ 
neric  name:  one  comment  opposed  such 
a  requirement. 

The  Commissioner  advises  that  these 
bioequivalence  regulations  are  not  in¬ 
tended  to,  and  do  not,  require  a  physi¬ 
cian  to  prescribe  any  drug  product  by 
its  generic  name.  The  intent  of  the  bio¬ 
equivalence  regulations  is  to  assure  that 
all  drug  products  that  are  intended  to  be 
used  interchangeably  and  that  have  a 
known  or  potential  bioequivalence  prob¬ 
lem  are  identified  and  adequately  manu¬ 
factured  and  tested  to  assure  that  they 
are  bioequivalent.  The  PDA,  in  approv¬ 
ing  a  drug  product  for  marketing,  as¬ 
sures  that  the  drug  product  is  safe  and 
effective  for  its  labeled  indications  for 
use  and  meets  all  applicable  standards 
of  identity,  strength,  'quality,  and  pu¬ 
rity.  The  purpose  of  the  bioequivalence 
regulations  is  to  assure  that,  where  nec¬ 
essary,  these  standards  include  a  bio¬ 
equivalence  requirement. 

2.  One  comment  stated  that  the  pro¬ 
posed  regulations  should  not  be  imple¬ 
mented  since  they  are  imnecessary  and 
w'ould  be  destructive  to  the  present 
method  by  which  drugs  are  discovered, 
prescribed  by  doctors,  and  used  by  pa¬ 
tients.  The  comment  added  that  bio¬ 
equivalence  is  an  inadequately  defined 
concept  that  may  be  used  to  establish 
a  recldess  system  of  equivalence  where¬ 
by  unequal  drug  products  become  equal 
and  thereby  interfere  with  the  physi¬ 
cian’s  freedom  to  utilize  his  trained 
judgment  in  the  choice  of  drugs. 

The  Commissioner  does  not  agree  that 
bioequivalence  is  an  inadequately  de¬ 
fined  concept  whereby  unequal  drug 
products  become  equal,  or  that  the  pro¬ 
posed  regulations  interfere  with  the 
pliysician’s  right  or  ability  to  choose  ap¬ 
propriate  drug  therapy.  The  Commis- 


.sioner  recognizes  that  much  of  the  vari¬ 
ability  in  patient  response  to  drug  ther¬ 
apy  classically  has  been  attributed  to 
patient  variability  rather  than  to  drug 
product  variability.  Advances  in  phar¬ 
maceutical  technology  have  made  bio- 
equivalence  a  most  precise  and  repro¬ 
ducible  method  of  determining  drug 
product  variability.  These  bioequivalence 
techniques  are  not  inadequately  defined 
or  reckless  concepts.  They  are  scientif¬ 
ically  valid  metliods  of  comraring  dif¬ 
ferent  drug  products  as  well  as  different 
batches  of  the  same  drug  product.  The 
Commissioner  believes  tliat  the  actions 
he  is  taking  to  assure  bioequivalence  of 
marketed  drug  products  will  enhance  the 
physician’s  ability  to  choose  appropriate 
drug  therapy,  because  the  physician  w  ill 
be  assured  that  the  product  he  selects 
will  perform  with  greater  consistency. 
Tlie  Commissioner  also  believes  that  in¬ 
formation  regai'ding  dmg  product  ab¬ 
sorption,  metabolism,  and  excretion  can 
be  constinictive  in  revising  the  directions 
for  use  in  the  labeling  and  thereby  pro¬ 
vide  for  better  patient  care. 

3.  One  comment  stated  that  the  pro¬ 
posed  regulations  exceed  statutory  au¬ 
thority,  contravene  the  intent  of  Con¬ 
gress,  and  should  not  be  finalized.  The 
comment  stated  that  there  is  no  statu¬ 
tory  basis  for  requiring  bioequivalenco 
evidence,  that  such  evidence  of  relative  ' 
comparability  goes  beyond  the  intent  cf 
Congress  to  assure  that  drugs  are  safe 
and  effective,  and  that  the  legislative 
history  expressly  ruled  out  a  require¬ 
ment  for  a  showing  of  relative  effec¬ 
tiveness  of  a  drug. 

The  bioequivalence  regulations  are  not 
an  attempt  to  equate  evidence  of  bio- 
equivalence  with  evidence  of  relative 
therapeutic  effectiveness.  All  drug  prod¬ 
ucts  are  required  under  the  Federal 
Pood,  Drug,  and  Cosmetic  Act  to  meet 
appropriate  standards  to  assure  that 
they  have  their  purported  identity, 
strength,  quality,  and  purity.  Tradition¬ 
ally,  these  standards  have  used  physical 
and  chemical  tests  to  characterize  a  drug 
product.  With  the  development  of  the 
science  of  biopharmaceutics  and  phar- 
maci^netics,  however,  it  is  now  possible 
to  characterize  a  drug  product  more  ful¬ 
ly  by  determining  its  biological  avail¬ 
ability.  Therefore,  standards  for  certain 
drug  products  should  be  amended  to  in¬ 
clude  bioequivalence  requirements.  The 
Commissioner  believes  that  the  bio- 
equivalence  regulations  are  consistent 
with  the  intent  of  Congress  to  assure 
that  drug  products  that  contain  the 
same  active  drug  ingredient  or  thera¬ 
peutic  moiety  and  are  intended  to  be 
used  interchangeable  meet  the  same 
standards. 

4.  One  comment  stated  tliat  the  use 
of  notice,  and  comment  rulemaking  to 
establish  a  bioequivalence  requirement 
for  particular  therapeutic  moieties  is 
procedurally  improper.  The  comment 
alleged  that  such  requirements  may  be 
imposed  on  new  drugs  only  through  ad¬ 
judicatory  procedures,  and  the  proposed 
regulations  should  be  amended  to  pro¬ 
vide  for  the  impositiem  of  a  iHoequiva- 
lence  requirement  only  after  opportunity 
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for  a  hearing  on  the  issuance  of  a  declar¬ 
atory  order  imder  the  new  drag  provi¬ 
sions  of  the  Federal  Food  Ding  and 
Cosmetic  Act. 

The  Commissioner  does  not  agree  with 
this  cMnment.  He  believes  that  adjudi¬ 
catory  hearings  are  not  appropriate  for 
agency  decisionmaking  regarding  the  es¬ 
tablishment  of  a  bioequivalence  require¬ 
ment.  Hie  establishment  of  a  bloequiva- 
lence  requirement  will  ordinarily  involve 
complex  scientific  and  medical  issues  of 
general  ai^Ucability  that  can  be  resolved 
more  appropriately  in  the  notice  and 
comment  rulemaking  procedures.  The 
legality  of  the  rulemaking  approach  to 
drug  regulation  has  been  upheld  by  the 
Supreme  Court  (“Weinberger  v.  Hynson, 
Wescott  &  Dunning”,  412  US.  609 
<  1973) ) .  The  Commissioner  may,  how¬ 
ever,  in  his  discretion,  also  subject  any 
proposed  bioequivalence  requirement  for 
a  particular  drug  to  an  informal  public 
hearing  or  a  formal  evidentiai-y  public 
hearing,  where  such  a  procedure  would 
contribute  to  resolution  of  the  issue.s. 

5.  One  conunent  objected  to  the  as¬ 
sertion  in  the  preamble  that  section  704 
of  the  act  (21  U.S.C.  374)  authorizes  the 
agency  to  require  manufacturers  to  sub¬ 
mit  records  and  reports  and  informatiem 
regarding  bioequivalence.  The  comment 
argued  that  section  704,  by  its  plain 
terms,  precludes  any  such  construction 
and  the  proposed  regulations  predicated 
thereon  should  be  withdrawn. 

Section  704  of  the  act  provides  tiiat 
estahllshments  that  process  prescription 
drug  products  are  subject  to  FHA  in¬ 
spection,  including  review  of  certain  rec¬ 
ords  to  determine  compliance  with  the 
act  and  regulations.  As  noted  in  the  pre¬ 
amble  to  the  proposal,  section  704(a)  of 
the  act  distingidshes  between  physical 
entry  of  an  establishment  for  inspection 
of  the  premises,  and  inspection  of  rec¬ 
ords  that  are  maintained  by  an  estab¬ 
lishment.  Physical  entry  is  not  required 
to  inspect  records,  which  are  readily  re¬ 
movable  from  the  establishment.  In  the 
Commissioner’s  opinion,  the  law  pres¬ 
ently  permits  the  adoption  of  a  require¬ 
ment  for  submission  of  these  record  di¬ 
rect^  to  FDA,  rather  than  requiring 
agency  representatives  to  visit  each  fa¬ 
cing  to  obtain  such  records.  The  Com¬ 
missioner  believes  that  submission  of 
records  directly  to  FDA  presents  no  un¬ 
due  hardship  for  an  establishment  and 
is  an  effective,  practical,  and  efficient 
procedure  for  obtaining  certain  infor¬ 
mation  consistent  with  FDA’s  inspection 
authority.  In  addition,  this  approach 
may  ease  the  burden  of  compliance  by 
permitting  a  firm  to  assemble  and  sub¬ 
mit  the  information  to  FDA  in  a  rea- 
onable  period  of  time,  rather  than  re- 
si)onding  immediately  when  an  FDA 
investigator  arrives  at  the  door  of  the 
establishment. 

6.  Two  emnments  stated  that,  in  their 
view,  it  is  manifest  that  the  Commis¬ 
sioner  Intends  to  establish  a  bioequiva¬ 
lence  requirement  in  lieu  of  the  need  to 
file  an  NDA  under  section  505(b)  of  the 
act  (21  UJ3.C.  355(b)).  The  comment 
stated  that  such  a  policy  is  unlawful  and 
in  contraventlMi  of  the  dictates  of  sec- 


liou  505  of  the  act  and  the  Intent  of 
Congress  in  requiring  premarket  ap¬ 
proval  of  new  drugs. 

The  Commissioner  advises  that  es¬ 
tablishment  of  a  bioequivalence  reqtilre- 
ment  does  not  relieve  any  manufacturer 
of  the  need  to  file  a  new  drug  applica¬ 
tion.  If  a  bioequivalence  requirement  is 
established  for  a  drug  product  that  is  a 
“new  drug”  as  defined  in  section  201  (p) 
of  the  act  (21  U.S.C.  321  (p)),  each 
manufacturer  will  be  required  to  submit 
a  full  or  abbreviated  NDA  or  suwjle- 
mental  application  containing  evidence 
that  the  drug  product  complies  with  the 
bioequivalence  requirement.  Elvidence  of 
bioequivalence  will  be  in  addition  to  evi¬ 
dence  that  the  drug  product  is  safe  and 
effective  for  its  intended  use. 

7.  One  comment  expre.s.sed  concern 
with  the  assumption  that  drug  products 
that  are  bioequivalent  are  therefore 
equally  safe.  Hie  comment  explained 
that  it  is  clear  that  two  formulations  of 
the  same  tlierapeutic  moiety  that  dem¬ 
onstrate  in  vitro  bioequivalence  may 
liave  dramatically  differing  results  when 
used  in  man.  The  comment  added  that 
even  proven  evidence  of  bioequivalence 
under  proposed  §  320.3  is  no  guarantee  of 
safety. 

Evidence  of  bioequivalence  i.s  only  one 
test  of  equivalent  safety  and  effective¬ 
ness  among  different  drug  products  con- 
taming  the  same  active  dnig  ingredient 
or  therapeutic  moiety.  Other  factors  that 
may  affect  the  safety  and  effectiveness 
of  different  drug  products  containing  the 
same  active  drug  ingredient  or  thera¬ 
peutic  moiety  include  similarity  of  or  dif¬ 
ferences  between  inactive  ingredients; 
compliance  of  the  manufacturing  process 
with  current  good  manufacturing  prac¬ 
tice;  conformity  with  compendia  or 
other  standards  of  Identity,  strength, 
quality,  and  purity;  and  adequacy  of 
drug  product  labeling.  These  factors  are 
regulated  through  mechanisms  other 
than  the  bioequivalence  requirements. 
The  Commissioner  believes  that  if  two 
or  more  drug  products  not  presenting 
a  bioequivalence  problem  contain  iden¬ 
tical  amoimts  of  the  same  active  drug 
ingredient  or  therapeutic  moiety  In  the 
same  dosage  form,  are  both  manufac¬ 
tured  in  compliance  with  current  good 
manufacturing  practice,  both  contain  in¬ 
active  Ingredients  generally  recognized 
as  safe  and  suitable  for  the  drug  product 
formulation,  both  meet  compendial  or 
other  standards  of  Identity,  strength, 
quality,  and  purity  and  are  both  ade¬ 
quately  labeled,  it  is  reasonable  to  as- 
siune  that  these  products  will  be  of 
equivalent  safety  and  effectiveness. 
Moreover,  if  one  of  these  products  has 
been  shown  in  adequate  and  well-con¬ 
trolled  clinical  trials  to  be  safe  and  ef¬ 
fective  for  its  intended  uses,  there  is  no 
Justification  for  requiring  clinical  trials 
to  establish  the  safety  and  effectiveness 
of  the  second  product  in  the  absence  of 
reasonable  grounds  for  believing  that  the 
two  products  will  not  be  of  equivalent 
safely  and  effectiveness.  It  Is  neither 
feasible,  nor  In  the  Interest  of  the  public 
health,  nor  a  productive  use  ot  scarce 


resources  to  require  costly  duplication  of 
these  tests. 

8.  One  comment,  noting  that  the  pre¬ 
amble  to  the  proposed  regulation  states 
that  efforts  shotdd  be  made  to  develop 
in  vitro  tests  that  will  be  valid  predictors 
of  bioequivalence,  stated  that  this  opin¬ 
ion  should  be  expanded  to  Include  a  defi¬ 
nition  of  in  vitro  tests  that  are  corre¬ 
lated  with  in  vivo  data. 

As  stated  in  the  preamble  to  the  pro¬ 
posal,  the  Commissioner  believes  that  the 
.solution  to  a  bioequivalence  problem  is 
to  develop  an  in  vitro  bloequivalenoe 
standard  that  has  been  correlated  with 
in  vivo  data.  If,  however,  an  in  vitro  bio¬ 
equivalence  standard  does  not  exist,  he 
believes  that  a  solution  to  a  bioequiva- 
lence  problem  is,  where  practicable,  ii^ 
vitro  testing  using  a  method  specified  by 
FT)A  that  has  not  been  correlated  with 
in  vivo  data.  This  requirement  would  be 
imposed  only  until  an  in  vitro  bioequiva- 
lence  standard  that  has  been  correlated 
with  in  vivo  data  is  available.  The  rele¬ 
vant  in  vitro  test  will  be  defined  in  the 
individual  bioequivalence  requirement 
when  the  latter  is  issued. 

9.  One  comment  stated  that  the  pro¬ 
posed  bioequivalence  requirements  would 
force  many  of  the  smaller  firms  to  cease 
selling  generic  products  because  of  the 
cost  involved  in  meeting  these  require¬ 
ments.  The  comment  added  that  bio- 
equivalence  requirements  should  be  lim¬ 
it^  to  the  few  cases  where  slight 
differences  in  tlie  drug  products  consti¬ 
tute  a  substantial  hazard  to  the  public 
health. 

The  Commissioner  is  of  the  opinion 
that  cost  considerations  cannot  be  the 
pilme  factor  in  determining  whether  to 
establish  a  bioequivalence  requirement 
for  certain  dnig  products.  A  bioequiva¬ 
lence  requirement  would  only  be  imposed 
however,  when  bioinequivalence  may 
have  therapeutic  significance.  He  be¬ 
lieves,  moreover,  that  bioequivalence  can 
be  determined  for  many  drug  products 
using  less  costly  in  vitro  methodology. 
Hie  CcMumlssioner  anticipates  that  in 
vivo  testing  will  generally  be  limited  to 
those  drug  products  for  which  (a)  there 
is  well-documented  evidence  of  thera¬ 
peutic  failure  or  bioinequivalence  in  drug 
products  used  for  treatment  of  a  serioiLs 
disease,  (b)  careful  dosage  titration  and 
patient  monitoring  is  essential  tor  safe 
and  effective  use,  and  (c)  an  in  vitro  bio¬ 
equivalence  standard,  i.e.,  one  that  has 
been  correlated  with  in  vivo  data.  l<?  un¬ 
available.  V 

10.  One  comment  inquired  as  to  how 
FDA  will  do  in  vivo  and/or  in  vitro  test¬ 
ing  to  assure  bioequivalence.  The  com¬ 
ment  stated  that  perh^is  the  agency 
could  make  use  of  university  scientists 
who  have  no  vested  Interest  in  the  prod¬ 
ucts  in  question  to  test  these  products 
for  bioequivalence. 

The  Commissioner  advises  that  the 
primary  respcmsibility  for  performing  in 
vivo  and  in  vitip  bioequivalence  testing 
ot  a  drug  product  rests  with  its  manu¬ 
facturer.  The  n>A  win  continue  to  do 
studies  to  Improve  existing  methodology 
and  specifications  relating  to  bioequiva¬ 
lence  and  to  test  samples  ot  marketed 
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drug  products  to  assure  Uie  bioequiva- 
icnc  e  of  tliese  products.  This  testing  will 
'X  done  both  in-house  and  through 
grants  and  contracts  to  oompetent  unl- 
prsity  scientists  and  other  appropriate 
.nvestigators. 

11.  Several  comments  objected  to 
what  they  consider  to  be  the  Inherent  as- 
'umption  in  the  proposal  that  no  pre¬ 
scription  drug  products  except  tho.se 
list^  ii'.  the  preamble  have  a  bloequiv- 
idence  problem.  The  comment,  stated  that 
FDA  has  failed  to  produce  any  valid 
scientific  evidence  to  back  im  this  a.s- 
.sumption  of  equivalence. 

Tlie  Commissioner  advises  that  the 
proposed  regulations  were  not  based  on 
the  inherent  assumption  that  only  the 
prescription  drug  pf^ucts  hsted  in  the 
preamble  have  a  bioequivalence  problem. 
The  proposed  regulations  under  §  320.3 
I  b)  li.sted  factors  that  the  ComniLssioner 
would  consider  in  determining  whether 
tliere  is  a  bioequivalence  problem  that 
requires  tlie  establishment  of  a  bioequiv- 
aleiice  requirement.  Using  these  criteria, 
the  C-'onimissioner  made  a  tentative  find¬ 
ing  that  the  drug  products  listed  in  the 
preamble  had  a  known  or  potential  bio¬ 
equivalence  problem.  The  purpose  of  the 
list  was  to  generate  pubUc  understanding 
of  how  PDA  intends  to  apply  the  factors , 
.set  forth  in  proposed  §  320.3(b)  to  iden¬ 
tify  drug  products  for  which  a  bioequiv- 
alenoe  requirement  should  be  estab¬ 
lished.  Although  an  attempt  was  made  to 
identify  each  drug  product  with  a  known 
or  potential  bioequivalence  problem,  the 
Commissioner  recognizes  that  the  list 
may  omit  some  drug  products  with  a 
known  or  potential  bioequivalence  prob¬ 
lem.  Likewise,  the  Commissiwier  em- 
pliasizes  tliat  a  drug  product’s  inclusion 
on  the  list  does  not  necessarily  imply 
that  FDA  has  positive  evidence  of  bioin¬ 
equivalence  among  the  various  brands  of 
the  drug  product. 

12.  One  comment  questioned  tiie 
statement  in  the  preamble  to  proposed 
§  320.3  that  the  Commissioner  believes 
that  relatively  few  of  the  marketed  drug 
products  meeting  current  in  vita’ll  stand¬ 
ards  and  current  good  manufacturing 
practices  wiU  be  found  to  have  medically 
significant  bioequivalence  problems.  The 
comment  noted  that  the  lengthy  list  of 
dioig  products  in  the  preamble  suggests 
more  than  a.few  potential  bioequivalence 
problems. 

In  paragraph  11,  the  Commissioner 
emphasizes  that  a  drug  product’s  inclu¬ 
sion  on  the  list  does  not  necessarily  imply 
that  FDA  has  positive  evidence  of  bio- 
inquivalence  among  the  various  brands 
of  the  drug  product.  In  compiling  the 
list,  FDA  took  a  conservative  approach, 
Therefore,  a  drug  product  was  included 
on  tlie  list  if,  in  FDA’s  opinion,  there 
was  any  suspicion  that  the  drug  product 
had  a  known  or  potential  Woequivalence 
problem  or  was  a  member  of  a  class  of 
drug  products  for  which  there  was  sus¬ 
picion  that  at  least  one  member  of  the 
class  had  a  known  or  potential  bioequiv¬ 
alence  problem.  The  Commissioner  is 
of  the  opinion  that,  as  evidence  of  bio- 
iaequivalence  is  closely  examined,  few  of 
the  drug  products  listed  will  be  deter¬ 
mined  to  have  well-documented,  medi¬ 


cally  significant  bioequivale-ice  pioblcin.s. 
A  “medically  significant  bioe<i‘u valence 
problem”  is  one  that  would  result  in 
therapeutic  failure  or  a  hazard  to  a 
patient  if  different  brands  of  the  same 
drug  product  or  different  batches  of  the 
same  biand  are  not  bioequivalent.  Hie 
Commissioner  believes  that  a  determina¬ 
tion  of  bioequivalence  is  most  critical  in 
a  drug  product  that  has  a  narrow  thera¬ 
peutic-toxicity  dosage  range  and  requu'es 
careful  patient  titi*ation  and  monitoring 
for  safe  and  effec^tive  use. 

13.  Tvo  comments  ob.jected  to  the  h.->t 
of  di*ug  products  included  in  tlie  pre¬ 
amble  and  identified  as  having  known  or 
jx)tential  bioequivalence  problems.  The 
comment  added  that  the  Itst  is  arbitrary, 
and.  contvaiT  to  a  statement  made  in 
the  preamble,  does  not  provide  adequate 
information  to  manufacturers  to  as¬ 
semble  data  and  conduct  bioequivalence 
studies  in  anticipation  of  a  bioequiv¬ 
alence  requirement.  Several  comments 
suggested  that  the  list  be  amended  to 
include  additional  drug  products. 

In  responding  to  the  ccmiment  in  para¬ 
graph  11  of  this  preamble,  the  Commis¬ 
sioner  acknowledges  that  the  list  of  drug 
products  may  omit  some  drug  products 
with  a  known  or  potential  bioequivalence 
problem.  The  Commissioner  does  not 
agree  tliat  tlie  list  is  arbltrarj’.  The  drug 
products  listed  were  selected  by  the  CTom- 
missioner  using  the  factors  proposed  in 
§  320.3(b).  The  purpose  of  the  list  was 
to  alert  persons  marketing  a  drug  prod¬ 
uct  on  the  list  that,  on  the  basis  of  an 
in-house  review  of  data  available  to  FDA, 
the  Commissioner  is  concerned  that  the 
product  has  a  bioequivalence  problem 
and  he  will  likely  propose  to  establish  a 
bioequivalence  requirranent  for  the  drug 
product.  At  the  time  the  Commi.s.sioner 
proposes  a  bioequivalence  requirement, 
he  will  document  the  data  to  support  the 
requirement.  These  persons,  therefore, 
can  rely  on  this  advance  information  if 
they  wish  to  conduct  bioequivalence 
studies  in  anticipation  of  the  establish¬ 
ment  of  the  requirement  by  rule  making 

The  majority  of  the  drug  products  list¬ 
ed  in  the  preamble  and  identified  as  hav¬ 
ing  a  known  or  potential  bioequivalence 
problem  were  drug  products  evaluated 
as  effective  for  at  least  one  indication  in 
the  Drug  Efficacy  Study.  The  Commis¬ 
sioner  advises  that  FDA  will  continue  to 
require  the  submission  of  bioavailability 
data  in  a  full  or  abbreviated  NDA  for  any 
of  these  products  and  for  identical,  re¬ 
lated,  or  similar  drug  products.  This  pol¬ 
icy  is  being  codified  in  §  320.32(c)  (21 
CFR  j320.22(c) )  of  the  bioavailabilit^- 
regulations  imder  Subpart  B — Proce- 
diu-es  for  Determining  the  Bioavallebil- 
ity  of  Drug  Products  published  elsewhere 
in  this  issue  of  the  Federal  Regkter.  The 
FDA  intends  to  propose  in  the  nefir  fu¬ 
ture  under  the  procedures  set  forth  in 
Subpart  C  of  Part  320  the  establMiment 
of  a  bioequivalence  requirement  for  all 
of  these  drug  products,  which  upon  ex¬ 
amination,  are  determined  to  have  well- 
documented,  medically  significant  bio¬ 
equivalence  problems.  If  a  bioequlvalence 
requirement  Is  finally  established  for  a 
drug  product  after  completion  of  these 


procedures,  the  applicant  will  be  required 
to  submit  data  in  the  full  or  abbreviated 
NDA  to  demonstrate  that  the  product 
meets  the  bioequivalence  requirement. 

The  Commissioner  also  advises  tliat 
FDA’s  current  policy  is  that,  until  a  bio¬ 
equivalence  requirement  is  established 
for  a  drug  product,  manufacturers  sub¬ 
mitting  a  full  or  abbreviated  NDA  for  a 
drug  product  already  identified  by  FDA 
as  having  a  known  or  potential  bioequiv¬ 
alence  problem  will  be  required  to  meet 
the  same  requirements  as  previous  man  - 
ufacturers.  Thus  if  previous  manufac¬ 
turers  have  been  required  to  conduct  in 
vivo  studies,  new  manufacturers  will  be 
required  to  conduct  in  vivo  studies  even 
though  there  is  evidence  that  a  bioequiv- 
.  leuce  requirement  could  be  e.stablished 
on  the  basis  of  an  in  vitro  test.  This  as¬ 
sures  that  opportunity  for  public  com¬ 
ment  will  be  provided  before  an  in  vitro 
test  is  substituted  for  an  existing  in  vivo 
test  to  demonstrate  bioequivalence,  and 
that  competing  firms  are  treated  fairly 
and  equally  by  the  agency.  The  Commis¬ 
sioner  advises  that,  pursuant  to  the  agen- 
ej  ’s  policy  of  minimizing  human  studies. 
FDA  will  give  priority  to  the  establish - 
ment  of  bioequivalence  requirement.s  to 
those  products  for  which  an  in  vitro  test 
is  available 

Definitions 

14.  One  comment  objected  to  the  defi¬ 
nition  of  “drug  product”  proposed  in 
S  320.1  tb  * .  The  comment  stated  the  def¬ 
inition  should  connote  aa  item  that  is 
capable  of  being  introduced  into  inter¬ 
state  commerce  and  should  embrace  the 
active  drug  ingredient,  the  labeling,  and 
the  final  package  in  which  the  product 
IS  distributed,  and  not  merely  the  prod¬ 
uct’s  dosage  form.  The  comment  recom¬ 
mended  that  “drug  product”  be  defined 
as  “a  dosage  form  defined  by  tlie  U.SP 
monograph  in  a  .suitable  protective  con¬ 
tainer  with  labeling  Uiat  includes  dnec- 
tions  fer  use  and  Storage.  " 

The  Commissioner  does  not  agree  that 
the  term  “drug  product”  should  be  de¬ 
fined,  for  the  purposes  of  the  bioavail¬ 
ability  and  bioequivalence  regulations,  to 
include  the  container  and  labeling.  The 
purpose  of  defining  the  term  “drug  prod¬ 
uct”  is  to  differentiate  that  term  from 
the  term  “drug”,  i.e.,  the  active  drug 
ingredient.  The  Commissioner  does  not 
believe  that  the  suggested  change  adds 
clarity  to  the  definition.  On  the  contrary, 
he  believes  that  inclusion  of  the  con¬ 
tainer  and  labeling  in  the  definition  of 
drug  product  might  mislead  persons  into 
believing  that  a  bioequivalence  require¬ 
ment  would  have  to  specify  the  type  of 
container  and  labeling.  The  purpose  of 
the  bioequivalence  regulatlcms  is  to  as¬ 
sure  that  pharmaceutical  equivalents  or 
pharmaceutical  alternatives  have  equiv¬ 
alent  bioavailability.  Tlie  container  and 
labeling  have  no  bearing  on  this  purpose. 
While  a  container  may  affect  the  sta¬ 
bility  of  a  drug  product,  a  product  whose 
strength  or  purity  has  deteriorated  over 
time  is  no  longer  a  pharmaceutical  equiv¬ 
alent  or  a  pharmaceutical  alternative. 

15.  One  (XMnment  concerning  the  defi¬ 
nition  of  the  term  “pharmaceuticsd  al- 
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tematives”  proposed  in  s  320.1ici)  stated 
that  tliifi  implies  that  two  different  salts 
may  have  the  same  effect,  but  whereas 
the  rate  of  deposit  In  situ  may  be  differ¬ 
ent,  this  difference  is  not  an  effect  of 
bioavailability. 

While  the  comment  is  not  clear,  the 
Commissioner  reiterates  that  certain 
pharmaceutical  alternatives,  as  defined 
in  proposed  $  320.1(d),  should  be  bio- 
equivalent  because  their  therapeutic 
effect  is  based  on  the  same  therapeutic 
moiety  and  they  are  labeled  to  be  used 
interchangeab^,  e^i.,  theophylline  and 
aminophylline  (theophylline  ethylenedi- 
amine) .  On  the  other  hand,  other  phar¬ 
maceutical  alternatives,  e.g.,  erythro¬ 
mycin  estolate  and  erythromycin  stea¬ 
rate,  are  not  labeled  to  be  used 
Interchangeably  and  need  not  be  bio¬ 
equivalent.  The  Commis.sioner  •  will 
propose  to  establish  a  bioequivalence  re¬ 
quirement  for  pharmaceutical  alterna¬ 
tives  only  if  the  labeling  indicates  that 
they  are  Intended  to  be  used  inter¬ 
changeably.  If  pharmaceutical  alterna¬ 
tives  are  not  Intended  to  be  used  inter¬ 
changeably,  the  labeling  should  note 
differences  in  pharmacokinetic  proper¬ 
ties  affecting  metabolism  and  tissue  dis¬ 
tribution,  toxicity,  and  adverse  reactions. 

16.  Two  comments  recommended  that 
the  definition  of  the  term  “bloequivalent 
drug  products”  proposed  in  §  320.1(e)  be 
modified  to  read:  “  'Bloequlvalent  drug 
products’  means  pharmaceutical  equiv¬ 
alent  or  pharmaceutical  alternatives 
that  have  comparable  location  param¬ 
eters,  e.g.,  means,  medians,  etc.,  with 
respect  to  rate  and  extent  of  absorption 
to  tiie  reference  material,  provided  that 
the  bloavailability  test  shall  be  sufBcl- 
ently  sensitive  to  discriminate  between 
specified  differences  in  formulations.  A 
Arug  product  may  be  equivalent  to  the 
reference  material  in  the  extent  of  ab¬ 
sorption,  but  not  in  its  rate  of  absorption 
and  yet  may  be  considered  to  be  blo¬ 
equlvalent  because  such  differences  in 
rate  of  absorption  may  be  intentional  or 
are  not  essential  to  the  attainment  of 
effective  body  drug  concentration  on 
chronic  usage.”  Another  comment  rec¬ 
ommended  that  confidence  intervals 
should  be  used  to  interpret  bioequiva¬ 
lence  data.  The  comment  stated  that  the 
use  of  confidence  intervals  would  remove 
the  decision  on  bioequivalence  from  the 
statistician,  who  should  not  make  thera¬ 
peutic  decisions,  to  its  rightful  place  with 
the  investigating  clinician.  For  example, 
in  a  ccHnparatlve  bloavailability  trial  of 
a  new  formulation  (B)  against  a  stand¬ 
ard  formulation  (A)  of  a  drug,  analysis 
may  indicate  that  the  total  urinary  ex¬ 
cretion  of  (B)  is  (with  95  percent  con¬ 
fidence)  91.8  to  108.2  percent  of  the  uri¬ 
nary  excretion  of  (A).  The  investigator 
can  then  decide  whether  this  8.2-percent 
variation  is,  or  is  not,  sufQciently  small 
to  consider  the  two  preparations  thera¬ 
peutically  equivalent. 

The  Commissioner  believes  that  a  de¬ 
termination  that  two  or  more  pharma¬ 
ceutical  equivalents  or  pharmaceutical 
alternatives  are  bloequlvalent  drug  prod¬ 
ucts  should  consider  not  only  the  statis¬ 
tical  significance  of  numerical  vsdues. 


e.g.,  means,  medians,  etc.,  but  also  inter- 
and  intra-subject  variability,  product  re¬ 
producibility  and  variability,  and  the 
medical  significance  of  differences  in  bio- 
availabillty.  For  certain  drug  products, 
greater  variance  in  bloavailability  can  be 
tolerated  because  of  the  Intended  thera¬ 
peutic  use  or  because  the  products  do  not 
require  careful  patient  titration.  In  addi¬ 
tion,  variation  in  bloavailability  must  be 
allowed  because  the  reference  material 
used  as  a  standard  for  bioequivalence 
testing  will,  in  most  cases,  be  from  a 
batch  of  the  product  produced  by  the 
original  NDA  holder  and  this  reference 
material,  in  itself,  is  not  an  absolute  bio- 
equivalence  standard. 

As  suggested  in  the  first  comments, 
the  Commissioner  has  revised  the  second 
sentence  in  the  definition  of  “bloequiv- 
alent  drug  products”  to  include  a  state¬ 
ment  that  some  pharmaceutical  equiva¬ 
lents  or  pharmaceutical  alternatives  may 
be  equivalent  in  the  extent  of  their  ab¬ 
sorption  but  not  in  their  rate  of  absorp¬ 
tion  and  yet  may  be  considered  bioequlv- 
alent  because  such  differences  in  the  rate 
of  absorption  are  Intentional  and  are  re¬ 
flected  in  the  labeling,  are  not  essential 
to  the  attainment  of  effective  body  drug 
concentrations  on  chronic  usage,  or  are 
medically  insignificant  for  the  particular 
drug  product  studied.  The  Commissioner 
believes  that  this  statement  serves  to 
clarify  when  differences  in  bioavailability 
may  be  tolerated. 

The  Commissioner,  in  response  to  the 
second  comment  regarding  the  use  of 
confidence  intervals,  has  revised  the  def¬ 
inition  of  bloequlvalent  drug  products  in 
§  320.1(e)  by  deleting  the  word  "statis¬ 
tically**  because  this  word  hicorrectiy  hn- 
plies  that  the  statistical  significance  of 
numerical  values  is  the  sole  basis  upon 
which  bioequivalence  is  determined. 

AccEPTASttiry  op  In  Vitro  Data  as 
Evidence  of  Bioequivalence 

17.  Two  comments  stated  that  in  vivo 
bioequivalence  testing  should  be  re¬ 
quired,  where  methodology  permits,  for 
all  prescription  drug  products  subject  to 
the  new  drug  provisions  of  the  act  that 
have  not  been  studied  in  clinical  trials. 
Another  comment  questioned  the  pre¬ 
amble  statement  that,  for  many  drug 
products,  in  vivo  bloavailability  testing 
would  Involve  human  risk  and  would  be  a 
waste  of  human  resources  with  little 
benefit  to  the  public  health.  This  com¬ 
ment  said  that  a  statement  should  also 
be  made  that  not  testing  aU  drug  prod¬ 
ucts  could  conceivably  result  in  greater 
harm  and  risk  if  ineffectively  com- 
poimded  drug  products  are  aDowed  on 
the  market. 

The  Commissioner  is  of  the  opinion 
that,  ordinarily,  in  vivo  bioequivalence 
testing  in  humans  should  be  limited  to 
those  drug  products  determined  to  have 
a  medically  significant  bioequiValence 
problem.  He  believes  that  it  is  neither 
feasible  nor  in  the  Interest  of  public 
health  to  require  in  vivo  testing  in  hu¬ 
mans  for  all  drug  products.  To  conduct 
in  vivo  studies  to  assure  the  bloequlva- 
lence  of  all  marketed  drug  products,  an 
enormous  number  of  human  subjects  and 


)n\  tigaloi’S  would  be  needed. 
Iji  addition,  the  administration  of  drugs 
to  research  subjects  is  never  without 
some  risk  or  discomfort  to  tlie  subject. 
Tlierefore,  in  vivo  bio  equivalence  studies 
are  justifiable  only  where  tlie  benefits 
of  the  studies  outweigh  the  risks. 
Furthermore,  the  CTommissioner  believes 
tliat,  for  many  drug  products,  the  use  of 
a  currently  available  in  vitro  test  com¬ 
paring  the  product  to  a  reference  mate¬ 
rial  of  known  bloavailability  Ls  adequate 
to  assure  the  bioequivalence  of  different 
brands  of  the  same  drug  products  as  well 
as  batch-to-batch  uniformity. 

18.  Several  comments  objected  to  pro¬ 
posed  §  320.1  «f)  (1)  (i)  allowing  for  the 
use  of  an  in  vitro  test,  usually  a  dissolu¬ 
tion  rate  test  not  correlated  with  in  vivo 
data,  as  a  method  for  establishing  bio- 
equivalence.  These  comments  stated  that 
a  bioequivalence  requirement  can  only 
be  met  by  an  in  vivo  standard  or  by  spe¬ 
cifically  showing  that  the  in  vitro  stand¬ 
ard  correlates  with  in  vivo  data.  Unless 
an  in  vitro  test  presents  a  valid  predic¬ 
tive  standard  for  the  in  vivo  bioavail¬ 
ability  of  a  drug  product,  it  should  not 
be  used  as  a  standard  of  bioequivalence 
One  comment  urged  that  only  in  vivo 
testing  be  used  to  determine  the  blo- 
equlvalence  of  drug  products  unless  and 
until  carefully  evaluated  and  validated 
in  vitro  methods,  unequivocally  capable 
of  correlating  w^h  bioanalytical  find¬ 
ings.  are  available  and  published  for  re¬ 
view  by  comijetent  scientists. 

The  Commissioner  reiterates  his  opin¬ 
ion  that  it  is  neither  feasible  nor  in  the 
public  interest  to  require  In  vivo  studies 
In  hmnans  for  the  m^ority  of  drug  prod¬ 
ucts  identified  as  having  a  bioequivalence 
problem.  Be  bekeves  that,  ordinarily,  in 
vivo  bioeqi^alense  studies  should  be 
limited  to  those  drug  products  for  which 
there  is  w^-documented  evidence  of 
tiier^qieutic  fafiure  or  biohiequivalence 
in  different  brands  of  a  drug  product  that 
exhibits  a  narrow  therapeutio/toxicity 
■atio  or  has  an  effective  concentration 
In  the  blood  that  is  in  close  proximity 
to  the  toxic  concentration  in  the  blood, 
and  safe  and  effective  use  of  the  drur 
product  requires  careful  dosage  titration 
and  patient  monitoring. 

The  Commissioner  believes  that  a  bio- 
equlvalence  requirement  for  the  majority 
of  drug  products  should  be  an  in  vitro 
test  in  which  the  drug  product  is  com¬ 
pared  to  a  reference  material.  Prefer¬ 
ably,  the  in  vitro  test  should  be  an  in 
vitro  bioequivalence  standard,  i.e.,  an  in 
vitro  test  that  has  been  correlated  witii 
human  in  vivo  data.  If  an  in  vitro  bio- 
equivalence  standard  does  not  exist,  how¬ 
ever,  the  Cou.missioner  believes  that  a 
solution  to  a  bioequivalence  problem  is 
to  require  an  PDA-specified  in  vitro  te.sl 
not  (xirrelated  wdth  human  in  vivo  data 
Based  on  current  technology,  the  Com¬ 
missioner  anticipates  that,  in  most  in¬ 
stances,  the  in  vitro  test  will  be  a  dissolu¬ 
tion  test.  Section  320.53  of  the  final  reg¬ 
ulations  provides  for  such  an  in  vitro  test. 
The  Commissioner  advises  that  a  dioig 
product  will  not  be  approved  for  market¬ 
ing  solely  on  the  basis  of  dissolution  rates. 
A  dissolution  test,  however,  may  consti¬ 
tute  a  proper  element  in  reaching  the 
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ckx'i.siou  to  approve  aux  NX)A  or  supple¬ 
mental  application  fcM-  a  drug  product 
a  bioequivalence  problem. 

!  9  One  comment  stated  tliat,  although 
<ti.->solution  rates  should  be  standard 
H  nalytical  procedures,  they  should  not  be 
:-ed  as  a  means  of  approving  a  dinig 
product  for  marketing. 

The  FDA’s  experience  shows  that  poor 
bioavailability  is  associated  with  poor 
dissolution.  Where  the  FDA  has  per¬ 
formed  both  blood  level  studies  and  dls- 
.'solution  studies  on  the  same  lots  of  dif¬ 
ferent  brands  of  a  drug  product,  test  re- 
.'iults  show  that,  if  there  is  a  significant 
difference  in  blood  levrfs,  there  is  also  a 
significant  difference  in  dissolution  rates 
The  FDA.  however,  is  unaware  of  any 
instance  where  noncontroUed  release 
drug  products  with  high  dissolution  rates 
were  shown  not  to  be  bioavaflable  when 
tested  in  vivo. 

In  most  instances,  the  reference  ma¬ 
terial  used  in  a  bioequivalence  stud;'  will 
be  a  drug  product  that  is  the  subject  of 
an  approv^  NDA.  The  Ckxmmissioner  is 
concerned  that  the  validity  of  a  dissolu¬ 
tion  rate  test  will  be  questioned  if  tlie 
reference  material  has  a  low  dissolution 
rate  or  fails  to  achieve  its  fun  dissolution 
potential.  In  proposing  a  bioequivalence 
requirement  involving  an  in  vitro  test  not 
correlated  with  human  in  vivo  data,  the 
Commissioner  wiU  invite  comments  re¬ 
garding  the  adequacy  of  the  test  to  dem¬ 
onstrate  product  comparability.  The  FD.\ 
IS  studying  the  disscdution  rates  of  a 
number  of  multiple  source  drugs  to  ob¬ 
tain  ba.sic  data  to  support  a  hioequiva- 
lence  requirement  involvin;;;  a  dissolu¬ 
tion  test  for  these  products. 

20.  One  comment  proposes  deleting 
both  the  in  vitro  diss(4ution  testing  as 
an  indication  of  in  vivo  bioavailability 
and,  in  most  instances,  in  vivo  studies  in 
humans  and  replacing  both  with  in  vivo 
animal  studies 

The  Commissioner  agrees  that  m  vivo 
animal  studies  may  be  suitable  for  dem¬ 
onstrating  bioequivalence.  To  date,  how¬ 
ever,  the  FDA  has  seen  Bttte  outside  data 
correlating  in  vivo  animal  data  on  the 
different  brands  of  a  drug  product  or  on 
different  batches  of  the  same  brand.  The 
FDA  is  now  conducting  these  studies  on 
some  drug  products  and  eKpects  to  con¬ 
duct  studies  on  additional  drug  prod¬ 
ucts  in  the  future.  Information  from 
these  studies  will  provide  first  hand  in¬ 
formation  as  to  the  extent  ttiat  animal 
studies  may  be  alffe  to  substitute  for 
hiunan  studies  wh^c  in  vivo  testing  is 
required.  Therefore,  until  that  time,  the 
Commissioner  believes  that  animal  stud¬ 
ies  should  be  limited  to  tliase  instances 
where  an  in  vitro  test  is  not  suitable  or 
in  vivo  testing  In  humans  is  impractical 
or  not  feasible.  Section  320.53  of  the  final 
regulations  provides  for  in  vivo  sinimal 
studies  in  a  bioequivalence  requirement. 

21.  Tlie  Commissioner  also  concludes 
that  it  is  inappropriate  to  include  in  the 
definiticwi  of  the  term  "tHoequiralence  re- 
quirenient.”  the  types  of  bioequivalence 
requirements  that  may  be  established. 
Therrfore.  in  the  final  regulations  he  has 
limited  §  320.1(f)  to  a  dilution  of  the 
term  “bioeqtilvalenoe  reqiulretnent.”  He 


has  deleted  the  InformaticHi  In  proposed 
§  320.1(f)(1)  and  (2)  regarding  the  types 
of  bloequlvalence  requirements,  and  has 
included  this  Information  In  new  §  320,53. 

Procedures  for  Establishing  or  Amend¬ 
ing  A  BIOEQUIVALENCE  REQXnREMENT 

22.  One  comment  proposed  deletion  of 
the  phrase  “or  may  not  be”  from  fho- 
posed  §  320.3(a)  (now  5  320.51(a)(2)). 
The  comment  explained  that  it  ts  a  con¬ 
tradiction  in  terms  to  impose  bioequiva¬ 
lence  requirements  on  products  when  the 
Commissioner  does  not  know  them  to  be 
ordinarily  lacking  in  bioequivalence.  Fur¬ 
thermore,  if  a  lack  of  bioequivalence 
cannot  be  established  by  available  sci¬ 
entific  techniques,  it  is  doubtful  at  best 
that  a  meaningful  bioequivalence  re- 
quii'ement  could  be  established.  The  cwn- 
ment  added  that,  if  a  bioequivalence  re¬ 
quirement  is  not  in  fact  necessary  to  as¬ 
sure  that  a  drug  is  safe  and  ^ective  for 
use  under  the  conditions  prescribed,  rec¬ 
ommended,  or  suggested  in  its  labeling, 
tlien  it  cannot  be  required  under  the 
statute. 

The  Commissioner  agrees  in  piirt  with 
this  comment:  how’ever,  he  does  not 
agree  that  the  plirase  “or  may  not  be” 
should  be  deleted.  He  advises  that  a  bio¬ 
equivalence  reqiiii'enient  will  not  be  es¬ 
tablished  for  a  particular  drug  product 
unless  there  is  well-documented  evidence 
that  different  brands  of  the  same  drug 
product  present  a  high  potential  for  not 
being  bioequivalent  or  are  not  bioequiv¬ 
alent.  The  Commissioner  recognizes, 
however,  that  there  may  be  instances 
where  there  is  well-documented  evidence 
of  a  bioequivalence  problem  with  .'jeveral 
drug  products  in  a  class  of  drug  prod¬ 
ucts,  e.g.,  the  thiazides,  but  this  evidence 
does  not  include  data  for  all  of  the  drug 
products  in  the  class.  The  Cwnmlssioner 
is  of  tlie  cgsinion  that,  on  tiie  basis  of  this 
evidence,  protection  of  the  public  health 
requires  that  he  establish  a  bioequiva¬ 
lence  requirement  for  all  of  the  drug 
products  in  the  class,  and  not  only  for 
the  particular  drug  products  in  the  class 
for  which  there  is  w’ell-documented  evi¬ 
dence  of  a  bioequivaJence  problem.  Pro¬ 
posed  §  320.3(b)  (7)  stated  that  one  of  the 
factors  bo  be  considered  In  detennining 
whether  a  bioequivalence  requirement 
should  be  established  Is  evidence  that 
pharmaceutical  alternatives  or  i^arma- 
ceutical  equivalents  are  memb^  of  a 
class  of  drug  products  that  have  close 
structural'  similarity  and  physicochemi¬ 
cal  or  pharmacokinetic  prop>erties  and 
eiidence  that  other  drug  products  in  this 
same  class  are  not  bioequivalent  drug 
products:  this  has  now  been  merged  with 
proposed  5  320.3(a)  in  new  §  320.5l(a>. 
Tlie  Commissioner  advises  that  the  in¬ 
tent  of  the  phrase  “or  may  not  be”  in 
proposed  §  320.3  (a)  is  to  reflect  the  factor 
in  proposed  §  320.3(b) .  Section  320.51(a) 
of  the  final  regulations  states  that  a  bio- 
equivalence  requirement  may  be  estab¬ 
lished  if  the  Dommissioner  determines 
that  diTig  products  may  not  be  bioequiva¬ 
lent  drug  products  based  on  the  criteria 
set  forth  in  §  320.52  or  because  they  are 
members  of  a  class  of  drug  products  and 
have  close  structural  simflartty  and  simi  ¬ 


lar  physicochemical  or  piiaitnacokinetic 
properties  to  other  drug  products  In  the 
same  class  that  the  Commissioner  finds 
proposed  §  320.3(a)  Is  to  reflect  the  factor 

23.  One  comment  stated  that  the  peti¬ 
tion  procedures  for  establishing  a  bio¬ 
equivalence  requirement  in  proposed 
5  320.3(c)  would  shift  to  manufacturers 
FDA’s  reponsibility  for  monitoring  the 
safety  and  effectiveness  ot  other  manu¬ 
facturers’  “me-too”  products.  The  com¬ 
ment  added  that  FDA  should  not  estab¬ 
lish  procedures  that  would  permit  the 
marketing  of  untested  products  and  that 
would  rely  upon  manufacturers’  test¬ 
ing  of  competitors’  products  to  detect 
effectiveness  problems. 

The  CommissiMier  believes  that  tins 
comment  incorrectly  assumes  that  once 
the  regulations  are  finalized  FDA  will 
take  a  passive  role  and  wait  for  mainu- 
facturers  to  submit  data  on  their  com¬ 
petitors’  products  before  taking  action. 
This  is  not  the  case.  The  FDA  will  con¬ 
tinue  to  conduct  studies  to  identify  bio¬ 
equivalence  problems  with  multiide 
source  drug  products.  The  FDA  will  itself 
propose  to  establish  a  bioequivalence  re¬ 
quirement  for  a  drug  product  if  Uie  data 
needed  to  establish  this  requirement  are 
known  to  the  agency.  Wldle  FDA  doe.s 
not  expect  manufacturers  to  submit  in¬ 
formation  on  the  deficiencies  of  CMnpet- 
ing  products,  it  is  naive  to  believe  that 
many  manufacturers  do  not  routinely  test 
their  competitors’  products.  In  the  past 
mamufacturers  have  submitted  data  to 
FDA  showing  that  there  are  bioequiv¬ 
alence  problems  with  their  competitors’ 
products  and  requested  regulatory  ac¬ 
tion.  The  petition  procedure  does  not 
transfer  to  anyone  FDA’s  responsibility  to 
assure  the  safety,  effectiveness,  and  qual¬ 
ity  of  drug  products.  The  purpose  of  the 
procedure  is  to  provide  an  orderly  process 
for  any  person,  including  manufacturers 
who  desire  to  do  so,  to  submit  evidence 
of  a  bioequivalence  problem  to  FDA.  This 
procedure  will  assure,  however,  that  sucli 
evidence  is  public  and  scientifically  valid 
and  that  the  petition  is  not  simply  an 
attempt  to  make  it  harder  for  competi¬ 
tors  to  market  products. 

24.  One  comment  proposed  that  the 
following  new  sentence  be  inserted  be¬ 
tween  the  first  and  second  sentence  of 
proposed  §  320.3(c) :  “A  proiiosal  to 
establish  a  bioequivalence  requirement 
initiated  by  the  Commissioner  of  Food 
and  Drugs  shall  contain  the  same  infor¬ 
mation  required  by  this  section  to  be 
included  in  citizen  petitions  to  establish 
such  a  requirement.”  The  comment 
argued  that  the  Commissioner  should 
subject  himself  to  no  less  substantial  re- 
quii'ements  than  those  imposed  on  pri¬ 
vate  parties. 

The  Commissioner  agrees  that  if  he 
pi'oposes  to  establish  a  bioequivalence 
requirement  the  proposal  must  contain 
well-documented  evidence  to  support  the 
proposal.  If  the  Commissioner  propKXses 
to  establish  a  bioequivalence  require¬ 
ment,  the  supporting  data  will  be  placed 
on  public  display  in  the  office  of  the 
Hearing  Clerk,  Food  and  Drug  Adminis¬ 
tration,  and  referred  to  In  the  proposal 
published  in  the  Federal  Register  for 
public  comment  The  Commissioner  Is 
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amending  I  320.51  <c>  of  the  final  regula¬ 
tions  to  clarify  this  issue. 

25.  One  comment  stated  that  the  per¬ 
son  petitioning  for  a  bloequivalence  re¬ 
quirement  having  justified  the  bioequiv¬ 
alence  requirement  under  proposed 
§  320.3(c)(1)  should  not  be  required  to 
provide  a  proposed  in  vitro  or  in  vivo 
test.  The  comment  explained  that  if  a 
bioequivalence  problem  is  shown  to  ex¬ 
ist,  the  drug  product  should  be  added  to 
the  list  of  drug  products  needing  in  vivo 
or  in  vitro  testing  and  the  same  proce¬ 
dures  followed  as  with  drug  products  al¬ 
ready  listed. 

The  Commissioner  believes  that,  in  the 
majority  of  cases,  if  there  is  well-docu¬ 
mented  evidence  of  a  bioequivalence 
problem,  the  petitioner  will  be  able  to 
propose  an  in  vitro  or  in  vivo  test  for 
determining  bioequivalence.  The  intent 
of  the  regulations  is  to  require  a  peti¬ 
tioner  to  include  in  his  petition  any  in 
vitro  or  in'Tivo  test  he  proposes  to  be 
used  in  a  bioequivalence  requirement. 
The  Commissioner  advises,  however,  that 
he  will  not  deny  a  petition  solely  because 
it  does  not  contain  a  proposed  in  vitro 
or  in  vivo  test.  The  Commissioner  is 
modifying  the  final  regulations  in  §  320.- 
54(b)  to  state  that  the  petitioner  is  re¬ 
quested  to,  but  is  not  required  to,  in¬ 
clude  in  the  petition  a  description  of  any 
in  vitro  or  in  vivo  test  he  proposes  to  be 
used  in  a  bioequivalence  requirement. 

26.  One  comment  stated  that  proposed 
§  320.3(n)  would  allow  FDA  to  amend  a 
bioequivalence  requirement  without  re¬ 
vealing  the  reasons  for  this  requirement. 
The  comment  explained  that  this  situa¬ 
tion  can  arise  if  a  revision  of  a  bio¬ 
equivalence  requirement  is  based  on 
confidential  information  obtained  from 
wie  drug  company.  The  comment  added 
that,  if  a  new  standard  based  on  con¬ 
fidential  information  is  Imposed,  it  is  not 
possible  to  know  whether  an  arbitrary 
standard  is  being  required  or  whether  the 
standard  is  justified  but  based  on  confi¬ 
dential  information.  The  comment  rec¬ 
ommended  that  FDA  state  when  the 
standard  is  based  on  confidential  data. 

Section  320.51(d)  of  the  final  regula¬ 
tions  provides  that  the  Commissioner,  on 
his  own  initiative  or  in  respcmse  to  a 
petition  by  an  Interested  person,  may 
amend  a  bioequivalence  reqiilrem^it.  An 
amendment  will  be  made  \dth  the  same 
criteria  and  procedural  steps  that  are  to 
be  used  in  establishing  a  bioequivalence 
requirement  initially.  Data  submitted  In 
a  petition  or  otherv^e  available  to  FDA 
to  support  the  amendment  will  be  made 
part  of  the  administrative  record.  If  the 
amendment  proposes  a  new  or  revised 
method  based  on  data  in  an  approved 
NDA  or  data  voluntarily  sulmiitted  to 
FDA  and  shown  to  be  ex^pt  from  pub¬ 
lic  disclosure,  the  administrative  record 
will  include  a  summary  of  the  data  and 
indicate  that  the  new  or  revised  method 
is  based  on  data  in  an  approved  NDA  or 
on  confidential  data  voluntarily  submit¬ 
ted  to  PDA. 


RULES  AND  REGULATIONS 

Evidence  To  Establish  a  Bioequi\’alence 

REQUntEHENT 

27.  One  comment  stated  that  the  pro¬ 
posal  is  unclear  whether  the  factors  listed 
in  proposed  §  320.3(b)  (now  §  320.52)  are 
those  to  be  considered  in  deciding 
whether  to  initiate  a  proceeding  to  estab¬ 
lish  a  bioequivalence  requirement  as  well 
as  being  the  factors  that  will  control  the 
outcome  of  such  a  proceeding.  The  com¬ 
ment  proposed  that  the  phrase  “which,  if 
demonstrated  to  be  reliable  and  persua¬ 
sive,  establishes”  be  inserted  prior  to  the 
phrase  “that  such  drug  products”  in  pro¬ 
posed  §  320.3(b)  (1),  (2).  and  (3).  and 
prior  to  the  word  “that”  at^Jearing  in  the 
first  lines  of  proposed  §  320.3(b)  (4) ,  (5) , 

•  6),  and  (7). 

TTie  Commissioner  agrees  in  principle 
with  this  comment  and  advises  that  the 
factors  listed  in  proposed  §  320.3(b)  are  to 
be  considered  both  in  deciding  whether 
to  propose  establishing  a  bioequiva¬ 
lence  requirement  and  in  determining 
whether  a  proposed  requirement  be 
finalized.  In  i-esponse  to  the  comment, 
the  Commissioner  is  revising  the  final 
regulations  in  §  320.52  to  state  that  the 
factors  listed,  when  supported  by  well- 
docximented  evidence,  will  be  considered 
by  the  Commissioner  to  identify  specific 
pharmaceutical  equivalents  and  phar¬ 
maceutical  alternatives  that  are  not  or 
may  not  be  bioequivalent  drug  products 
and  to  deteiTOine  whether  to  propose  or 
promulgate  a  regulation  to  establish  a 
bioequivalence  requirement  for  these 
products. 

28.  One  comment  stated  that  the  Com¬ 
missioner  should  specify  what  factors, 
other  than  those  proposed  in  S  320.3(b), 
are  referred  to  in  the  statement  that  the 
“following  factors,  among  others,”  will 
be  taken  into  account  in  a  bioequival^ce 
proceeding.  The  comment  stat^  that  it 
is  necessary  that  all  the  factors  to  be 
considered  be  spelled  out  in  advance,  in 
order  that  affected  parties  may  meet  the 
alleged  theoretical  and  factual  justifica¬ 
tion  for  a  pn^iosal  that  a  bloequivalence 
requirement  is  necessary  for  a  drug 
product. 

The  Commissioner  disagrees  with  this 
comment.  The  FDA  has  attempted  to 
identify  prospectively  all  factors  known 
at  this  time  that  would  require  the 
establishment  of  a  bioequivalence  re¬ 
quirement.  These  factors  refiect  the 
current  state  of  the  art  and  available 
technology.  As  with  all  new  regulations 
relating  to  an  evolving  science,  the  Com¬ 
missioner  reserves  the  right  to  consider 
other  factors  that  may  Indicate  the 
need  to  establish  a  bloequivalence  re¬ 
quirement.  The  Commissioner  advises, 
however,  that  in  establishing  a  bioequiv¬ 
alence  requirement  FDA  will  Identify 
all  of  the  factors  considered  in  deter¬ 
mining  that  a  bloequivalence  problem 
exists.  Interested  persons  will  have 
ample  opportunity  to  comment  on  the 
scientific  merits  of  these  factors  before 
issuance  of  a  final  regulation  establish¬ 
ing  a  bloequivalence  requirement. 
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29.  One  comment  stated  that  pro¬ 
posed  5  320.3(b)(1)  stipulates  that  evi¬ 
dence  from  controlled  observations  or 
well -controlled  studies  in  patients  that 
pharmaceutical  equivalents  or  phar¬ 
maceutical  alternatives  intended  to  be 
used  interchangeably  for  the  same  thera¬ 
peutic  effect  do  not  give  comparable 
therapeutic  effects  will  be  considered  in 
determining  whether  to  establish  a  bio- 
equivalence  requirement.  The  comment 
explained  that  it  would  also  appear  that 
a  lack  of  weH-controlled  studies,  cou¬ 
pled  with  a  reasonable  amount  of  anec¬ 
dotal  evidence  indicating  therapeutic 
failure,  should  necessitate  a  direct 
demonstration  of  bioavailability.  Other¬ 
wise.  the  burden  lies  not  with  the  new 
producer  of  a  drug  product  to  demon¬ 
strate  that  his  product  has  comparable 
bioavailability  with  those  products  pre¬ 
ceding  it  on  the  market,  but  rather  with, 
others  to  demonstrate  that  in  fact  a 
significant  therapeutic  risk  may  exist  due 
to  the  bioavailability  of  the  product  of 
the  new  producer. 

The  Commissioner  concludes  that  a 
bioequivalence  requirement  should  be 
established  only  if  there  is  well-docu¬ 
mented  evidence  that  an  actual  or  po¬ 
tential  bioequivalence  problem  exists. 
Anecdotal  evidence  is  not  well-docu¬ 
mented  evidence.  The  Commissioner 
will  not  establish  a  bioequivalence  re¬ 
quirement  on  anecdotal  evidence  alone. 
In  paragraph  7,  the  Commissioner 
states  his  opinion  that  there  are  sound 
reasons  for  assuming  the  bioequivalence 
of  pharmaceuMoal  equivalents  or  phar¬ 
maceutical  alternatives  (based  both  on 
data  showing  fJie  absence  of  a  problem 
and  on  the  reasonable  allocation  of 
scarce  techiMcal  and  human  resources  > . 
and  this  assumption  is  not  to  be  set 
aside  on  mere  anecdotal  contentions. 

The  Commissioner  does  not  agree 
that  failure  to  establish  a  bioequival¬ 
ence  requirement  on  the  basis  of  anec¬ 
dotal  evidence  alters  the  burden  on 
competing  manufactiu-ers,  on  physicians, 
consumers,  or  FDA  itself  to  show  that 
a  bloequivalence  problem  exists  with 
the  product  of  a  new  producer.  The 
procedures  in  the  final  regulations  are 
Intended  to  establish  criteria  for  iden¬ 
tifying  significant  bioequivalence  prob¬ 
lems  that  justify  additional  in  vitro 
and/or  in  vivo  testing  to  assure  that 
different  brands  of  the  same  drug 
product  meet  the  same  standards.  These 
procedures  provide  a  means  for  any  per¬ 
son  to  submit  wea-documented  evidence 
to  support  the  establishment  of  a  bio- 
equivalence  requirement. 

30.  One  comment  regarding  proposed 
5  320.3(b)(3)  (now  1320.52(c))  stated 
that  an  active  drug  ingredient,  not  a 
drug  product,  has  a  “therapeutic  ratio.” 
The  comment  added  that  the  inherent 
pharmacology  of  the  active  drug  in¬ 
gredient  would  determine  the  therapeu¬ 
tic  ratio  regardless  of  the  method  or 
rate  of  deUvery  to  tiie  blood. 

The  Commissioner  does  not  agree  that 
the  therapeutic  ratio  is  a  fimctlon  of  the 
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active  drug  ingredient  and  not  cf  the 
drug  product.  The  therapeutic  ratio  of  an 
active  drug  ingredient  is  not  independent 
from  its  dosage  form.  For  example,  the 
route  of  administration  affects  drug  ab¬ 
sorption  and  metabolism  and  thereby  af¬ 
fects  the  therapeutic  ratio. 

31.  One  comment  stated  that  proposed 
5  320.3(bH3»  does  not  include  the  pa¬ 
rameters.  e.g.,  the  median  effective  dose 
( ED  I .  to  be  used  in  determining  the 
theraiieutic  ratio  and,  accordingly,  the 
‘•2-fold  difference"  guideline  should  be 
deleted  since  it  is  inherently  vague.  An¬ 
other  comment  stated  that  the  ‘‘2-fold 
difference"  guideline  seems  somewhat  ar- 
bitrai’v.  This  comment  added  that  such  a 
decision  would  more  properly  be  made 
for  each  individual  compound,  based 
upon  its  pharmacology,  the  nature  and 
severity  of  the  toxic  responses,  and  iUs 
pharmacokinetics,  especially  the  rate  of 
elimination  and  the  volumes  of  distribu¬ 
tion,  Furthermore,  it  would  be  more  ap¬ 
propriate  to  establish  a  bioequivalence 
requirement  based  on  therapeutic  ratio 
standards  for  a  group  of  drug  products 
using  those  factors  that  control  the  bio¬ 
logical  response  to  a  given  dose  of  a 
drug  product. 

The  intent  of  §  320.52(c)  is  to  establLsh 
criteria  for  identifying  drug  products 
that  requii’e  careful  dosage  titration  and 
patient  monitoring  for  safe  and  effective 
use.  A  bioequivalence  problem  in  these 
diTig  products  could  present  a  serious 
health  hazard.  One  method  of  making 
such  a  determination  is  based  on  the 
therapeutic  ratio  of  the  drug  products.  In 
classical  pharmacology  the  term  “thera¬ 
peutic  ratio”  is  defined  as  the  ratio  of  the 
median  lethal  dose  (LDv.)  to  the  median 
effective  dose  (EDso) .  See  Goodman  and 
Gilman,  “The  Pharmacological  Basis  of 
Therapeutics,”  5th  Ed.,  p.  27,  Macmillan 
Publishing  Co.,  Inc.,  New  Yoi’k,  1975.  A 
copy  of  this  reference  has  been  placed  on 
file  in  the  office  of  the  Hearing  Clerk, 
Food  and  Drug  Administration.  The 
therapeutic  ratio  as  defined  in  classical 
pharmacology  is  based  partly  on  the  me¬ 
dian  lethal  dose  and  thus  such  a  deter¬ 
mination  is  usually  done  in  animal  stud¬ 
ies.  For  this  reason,  the  therapeutic  ratio 
is  rarely  used  in  clinical  pharmacology 
and  biopharmaceutics  to  identify  drug 
products  that  require  careful  dosage  ti¬ 
tration  and  patient  monitoring.  This  de- 
tei'mination  is  usually  made  by  biophar- 
maceutical  scientists  by  comparing  the 
minimum  effective  concentration  and 
minimum  toxic  concentration  in  tlie 
blood  achieved  in  a  multiple  dose  steady- 
state  study.  The  Commissioner  concludes 
that  either  the  therapeutic  ratio  of  a 
drug  product  or  a  comparison  of  the  min¬ 
imum  effective  concentration  and  the 
minimum  toxic  concentration  can  be 
used  to  identify  drug  products  that  re¬ 
quire  careful  dosage  titration  and  pa¬ 
tient  monitoring. 

Tlie  Commissioner  does  not  agree  that 
the  2-fold  difference  guideline  is  arblr 
trary.  He  believes  that  this  guideline  is 
generally  accepted  by  the  medical  com¬ 
munity  as  being  adequate  to  identify 
drug  products  that  require  dosage  titra¬ 
tion  and  careful  patient  monitoring.  He 


enii.ihasizes  that  this  is  a  guideline  that 
must  be  applied  to  an  individual  drug 
product  on  the  basis  of  the  product’s 
pharmacology  and  usage. 

Tlie  Commissioner  is  revising  the  final 
regulations  to  specify  the  parameters  to 
be  used  in  determining  the  therapeutic 
ratio  and  to  provide  for  the  comparison 
of  minimum  effective  concentration  and 
minimum  toxic  concentration  to  identify 
drug  products  requiring  dosage  titration 
and  careful  patient  monitoring. 

32.  One  comment  stated  that  proposed 
5  320.3(b>(4'  (now  5  320.52(d)),  as 
written,  would  not  require  the  establish¬ 
ment  of  a  bioequivalence  requirement  if 
a  bioequivalence  problem  could  result  in 
a  le.'"^  than  serious  adverse  effect  in  a  seri¬ 
ous  condition  or  a  serious  adverse  effect 
in  a  less  than  serious  condition.  Another 
comment  stated  that  proposed  §  320.3  (b  ' 
(4)  seems  to  qualify  proposed  S  320.3ib» 
(2'.  This  comment  explained  that  it  is 
po.ssible  that  FDA  would  allow  bioin¬ 
equivalent  products  on  the  market  if  the 
agency  .iudged  this  inequivalence  as  not 
being  a  serious  threat  in  the  treatment 
or  prevention  of  a  serious  disease  condi¬ 
tion.  The  comment  added  that  proposed 
§  320.3'b''4*  could  negate  all  the  other 
factors  to  be  considered  in  determining 
the  need  for  a  bioequivalence  require¬ 
ment.  since  it  would  be  at  the  discretion 
of  the  Commissioner  to  decide  whether 
this  inequivalence  would  be  clinically 
meaningful. 

Tlie  Commissioner  advises  that  the  in¬ 
tent  of  5  320.52(d)  is  to  permit  the  es¬ 
tablishment  of  a  bioequivalence  require¬ 
ment  w'here  competent  medical  deter¬ 
mination  indicates  that  a  lack  of  bio- 
equivalence  would  have  serious  adverse 
effects  in  the  treatment  or  prevention  of 
a  serious  disease  or  condition  even 
though  the  available  pharmacokinetic  or 
physicochemical  data  are  less  than  con¬ 
clusive.  Section  320.52(d)  does  not  ex¬ 
clude  the  establishment  of  a  bioequiva¬ 
lence  requirement  when  a  lack  of  bio¬ 
equivalence  could  have  a  less  than  seri¬ 
ous  adverse  effect.  If  evidence  demon¬ 
strates  a  known  or  potential  bioequiva¬ 
lence  problem,  the  Commissioner  will 
propose  to  establish  a  bioequivalence  re¬ 
quirement  regardless  of  whether  a  lack 
of  bioequivalence  could  result  in  a  seri¬ 
ous  adverse  effect.  The  Commissioner, 
however,  does  not  intend  to  establish  a 
bioequivalence  requirement  solely  on  a 
medical  determination  that  a  lack  of  bio¬ 
equivalence  could  result  in  a  serious  ad¬ 
verse  effect  in  the  treatment  or  preven¬ 
tion  of  a  serious  disease  or  condition.  A 
medical  determination  that  a  bioequiva¬ 
lence  problem  could  have  a  serious  ad¬ 
verse  effect  is.  of  course,  of  great  concern 
to  FDA  and  would  be  given  great  weight 
in  determining  w'hether  to  establish  a 
bioequivalence  requirement  if  there  is 
other  evidence  tliat  there  is  a  potential 
bioequivalence  problem  even  though  this 
evidence'is  less  than  conclusive.  ’All  of  the 
factors  listed  in  5  320.52  will  be  consid¬ 
ered  together  in  determining  whether  to 
establish  a  bioequivalence  requirement. 
Finally,  the  Commissioner  reiterates  that 
he  does  not  intend  to  allow  drug  prod¬ 
ucts  with  bioequivalence  problems  to  re¬ 


main  on  the  market.  The  Commissioner 
belie\es,  however,  that  priority  should  be 
given  to  establishing  bioequivalence  re¬ 
quirements  for  tho.se  drug  products 
where  bioequivalence  is  critical  for  their 
safe  and  effective  use  in  the  treatment 
or  prevention  of  a  serious  disease  or 
condition. 

33.  One  comment  concerning  proposcvl 
5  320.3I  b»  <5  Mi (  mow  5  320.52(e)  ( 1  •  > 
stated  that,  although  low  solubility  of 
a  compound  has  an  important  effect  on 
its  bioavailability  from  a  product,  tlie 
statement  that  the  dose  far  exceeds  the 
solubility  in  the  volume  of  fluids  present 
in  the  stomach  (taken  as  100  milliliters » 
appears  to  be  somewhat  vague.  The  com¬ 
ment  added  that  one  camiot  determine 
what  fluid  is  intended  or  what  provisions 
will  be  made  for  doses  intended  in  pedi¬ 
atric  patients.  Another  problem  would 
be  those  drugs  that  are  utilized  in  a 
large  r.ange  of  strengtlis.  By  this  cri¬ 
terion,  fixed  volume  w’ould  affect  the 
testing  of  increased  doses  of  the  same 
product  differently,  or  a  single  strength 
product  for  which  various  dosage  regi¬ 
mens  are  suggested  for  different  indi¬ 
cations. 

Tlie  Commissioner  agrees  that  pro¬ 
posed  5  320.3(b»  (5)  (i)  is  vague  and 
should  be  revised.  The  Commissioner 
advises  that  the  fluid  intended  is  the 
gastric  fluid  normally  in  the  stomach. 
The  volume  of  gastric  fluid  normally  in 
the  stomach  is  taken  to  be  100  milliliters 
for  adults  and  prorated  for  infants  and 
children.  Tlie  Commissioner  also  advises 
that  if  a  dmg  product  is  marketed  in 
more  than  one  dosage  strength  in  the 
same  dosage  form  and  if  the  volume  of 
gastric  fluid  required  to  dissolve  any  of 
the  dosage  strengths  far  exceeds  the  vol¬ 
ume  of  gastric  fluids  normaly  in  the 
stomach,  he  will  consider  this  factor  as 
applicable  to  all  dosage  strengths  since 
multiple  amounts  of  this  dosage  strength 
may  be  used. 

Action  320.52(e)(1)  of  the  final  reg¬ 
ulations  reads:  “The  active  dimg  ingre¬ 
dient  has  a  low^  solubility  in  water,  e.g.. 
less  than  5  milligi’ams  per  1  milliliter, 
or.  if  dissolution  in  tlie  stomach  is  criti¬ 
cal  to  absorption,  the  volume  of  gastric 
fluids  required  to  dissolve  the  recom¬ 
mended  dose  far  exceeds  the  nonnal  vol¬ 
ume  of  gastric  fluids  in  the  stomach 
(taken  to  be  100  milliliters  for  adults 
and  prorated  for  infants  and  children) .” 

34.  Four  comments  objected  to  pro¬ 
posed  §  320.3(b)  (5)  (ii)  (now  §  320.52 
(e)(2))  tliat  lists  a  slow  dissolution  rate, 
i.e..  less  than  50  percent  in  30  minutes, 
as  one  of  the  factors  used  to  determine 
whether  a  bioequivalence  requirement 
should  be  established.  One  comment 
stated  that  tlie  condition  of  this  deter¬ 
mination,  such  as  pH  and  apparatus, 
should  be  specified.  The  comment  added 
that  this  is  an  minecessarily  rigid  re¬ 
quirement.  and  more  flexibility  is  needed. 
The  other  cewnments  stated  that  the 
standard  for  slow  dissolution  is  not 
meaningful  because  it  fails  to  take  into 
account  the  nature  of  the  drug  entity 
and  its  intended  functiem  in  the  body. 
Another  comment  stated  that  the  fact 
that  a  dnig  product  has  a  dissolution 
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rate  of  less  than  50  percent  in  30  minutes 
is  not  suffici^t  reason  to  believe  thart 
this  product  has  a  bioequivalence  prob¬ 
lem. 

The  Commissioner  agrees  that  for 
some  drug  products  a  dissolution  rate  of 
less  than  50  percent  in  30  minutes  does 
not  indicate  a  bioequivalence  problem. 
He  believes,  however,  that  such  a  slow 
dissolution  rate  should  be  one  of  the  fac¬ 
tors,  but  not  the  only  factor,  considered 
in  determining  whether  to  establish  a 
bioequivalence  requirement.  The  PDA’s 
experience  is  that,  generally,  drug  prod¬ 
ucts  shown  not  to  be  bioequivalent  when 
tested  in  vivo  have  a  dissolution  rate  of 
less  than  50  percent  in  30  minutes.  The 
Commissioner  believes  that  this  guide¬ 
line  can  be  used  as  an  effective  screen  to 
identify  drug  products  with  a  potential 
bioequivalence  problem  that  deserve 
further  study.  The  Commissioner  ad¬ 
vises  that  the  decision  to  establish  a  bio¬ 
equivalence  requirement  on  the  basis  of 
the  dissolution  rate  would  consider  the 
dissolution  profile  of  a  drug  product  that 
is  the  subject  of  a  full  NDA.  The  Com¬ 
missioner  also  agrees  that  the  conditions 
for  detei-mining  dissolution  rate,  such  as 
pH  and  apparatus,  should  be  specified. 
The  Commissioner  is  revising  §  320.52(e) 

« 2)  of  the  final  regulations  to  read;  “The 
dissolution  rate  of  one  or  more  such 
products  is  slow,  e.g.,  less  than  50  percent 
in  30  minutes  when  tested  using  either  a 
general  method  sp>ectfied  in  an  official 
compendium  or  a  paddle  method  at  50 
revolutions  per  minute  in  900  milliliters 
of  distilled  or  deionized  water  at  37“  C, 
or  differs  significantly  from  that  of  an 
appropriate  reference  material  such  as 
an  identical  drug  product  that  is  the  sub¬ 
ject  of  an  approved  full  new^  drug  ap¬ 
plication.” 

35.  One  comment  suggested  that  pro¬ 
posed  §  320.3(b)  (5)  (iv)  (now  §320.52 
«e)(4))  be  amended  to  read  “Certain 
polymorphic  forms,  conforms,  solvates, 
complex,  crystal  modifications,  etc.,  of 
the  active  ingredient  are  poorly  dis¬ 
solved.”  Another  comment  stated  that  It 
is  improper  to  discuss  the  absorption  of 
a  polymorph  according  to  the  presently 
held  view  of  gastrointestinal  absorption 
where  absorption  is  from  the  solution 
state.  This  comment  stated  that  It  would 
be  better  to  note  that  polymorphic  forms 
of  the  same  compound  may  have  differ¬ 
ent  dissolution  characteristics  and  thus 
affect  the  bioavailability  of  products  con¬ 
taining  different  polymorphs. 

The  Commissioner  agrees,  that  pro¬ 
posed  §  320.3(b)  (5)  (iv)  should  be 
amended  to  include  other  ohj^lcal  struc¬ 
tural  characteristics  that  may  affect  bio- 
availability.  Therefore,  he  is  revising 
?  320.52  <e)  t4)  of  the  final  regulations  to 
read;  “Certain  physical  structural  char¬ 
acteristics  of  the  active  drug  ingredient, 
e.g.,  polymorphic  forms,  conforms,  sol¬ 
vates,  complexes,  and  crystal  modifica¬ 
tions,  dissolve  poorly  and  this  poor  dis¬ 
solution  may  affect  absorption.” 

36.  One  comment  stated  that,  although 
the  physicochemical  factors  set  forth  in 
proposed  §  320.3(b)  (5)  (1),  (li),  and  (v) 
(now  §  320.52(e)(1),  (2),  and  (5))  are 


appropriate  for  consideration  in  deter¬ 
mining  whether  a  bioequivalence  re¬ 
quirement  should  be  established,  the  ex¬ 
amples  should  be  deleted  because  ther 
offer  a  potential  of  being  misleading 
since  they  are  at  best  mere  benchmarks. 

The  Commissioner  believes  that,  al¬ 
though  the  specific  guidelines  in  pro¬ 
posed  §  320.3 <b)  (5)  (i) ,  (ii) ,  and  (v)  may 
not  apply  to  all  drug  products,  they  are 
applicable  to  most  drug  products  and  are 
accepted  by  biopharmaceutical  scientists. 
To  clarify  the  intent  of  the  inclusion  of 
these  guidelines  in  these  sections,  how¬ 
ever,  he  has  revised  the  “l.e.”  notation 
before  each  of  these  guidelines  to  “e.g.” 

37.  One  comment  regarding  proposed 
§  320.3^b)  (5)  (Vi)  '  (now  §  320.52(e)  (6) ) 
stated  that  It  is  well  knowm  that  many 
excipients  used  in  the  manufacture  of 
drug  products  can  have  a  profound  effect 
on  the  disintegration,  deaggregation,  and 
dissolution  of  drug  products,  and  thus 
potentially  affect  their  bioavailability. 
Tliese  excipients  are  present  in  nearly 
every  product  on  the  market  and  the 
amoimt  used  and  the  mode  of  applica¬ 
tion,  as  w'ell  as  the  ratio  of  total  excip¬ 
ients  to  active  drug  ingredient,  can  have 
a  significant  effect  on  the  products. 

The  Commissioner  believes  that  pro¬ 
posed  §  320.3(b)  (5)  (vi)  appropriately  re- 
fiects  the  intent  of  this  comment,  i.e., 
excipients  used  in  the  manufacture  of  a 
prescription  drug  product  may  affect  its 
bioavaUability,  and,  therefore,  the  use  of 
inactive  ingredients  should  be  considered 
in  determining  whether  a  bioequivalence 
requirement  should  be  established.  There 
is  no  change  in  §  320.52(e)  (6)  of  the 
final  regulations. 

38.  One  comment  regarding  proposed 
§  320.3(b)  (6)  (ii)  (now  §  320.52(f)  (2) ) 
stated  that,  although  compounds  which 
show  poor  absorption  would  be  prime 
candidates  for  a  close  scrutiny  with  re¬ 
spect  to  bioequivalence,  it  appears  that 
bioequivalence  for  the  most  part  involves 
relative  availability  using  some  standard 
dose  such  as  a  marketed  product  or  an 
oral  solution  or  suspension,  rather  than 
the  absolute  availability  utilizing  the 
area  under  the  plasma  curve  or  ririnary 
excretion  profile  with  an  intravenous 
dose.  Without  such  intravenous  data, 
however,  the  percent  absorbed  from  an 
oral  solution  could  not  be  det^mined. 

The  Commissioner  agrees  with  this 
comment.  He  is  revising  §  320.52(f)  (2) 
of  the  final  regulations  to  read;  “The  de¬ 
gree  of  absorption  of  the  active  drug 
ingredient,  therapeutic  moiety,  or  its 
precursor  is  poor,  e.g.,  less  than  50  per¬ 
cent,  ordinarily  in  comparison  to  an  in¬ 
travenous  dose,  even  when  it  is  admin¬ 
istered  In  pure  form,  e.g.,  in  solution.” 

39.  One  comment  regarding  proposed 
§  320.3(b)  (6)  (ili)  (now  §  320.52(f)  (3) ) 
stated  that  the  existence  of  rapid  me¬ 
tabolism  through  a  high  hepatic  clear¬ 
ance,  or  intestinal  metabolism,  would  be 
viewed  therapeutically  as  poor  oral  ab¬ 
sorption  when  measured  as  active  drug 
reaching  the  general  circulatl(m.  The 
existence  of  a  high  first-pass  effect  would 
not  have  an  effect  on  the  relative  bio- 
avallability  of  various  wal  doses  unless 


the  metabolic  step  was  easily  saturated 
so  that  nonlinear  kinetics  would  be  in 
effect.  This  latter  situaticm  would  mean 
that  the  extent  of  absorption  was  in  fact 
a  fimction  of  the  rate  of  absorption.  Dose 
dependent  bioevailability  would  result 
fr(Mn  rapidly  releasing  dosage  forms  or 
.solutions  with  a  reduction  in  the  extent 
of  availability  with  increasing  dosage. 

The  Commissioner  believes  that  the 
comment  misinterprets  the  clinical  sig¬ 
nificance  of  the  factor  set  forth  in  pro¬ 
posed  §  320.3(b)  (6)  (iii) .  If  the  active 
drug  in^edient  or  therapeutic  moiety  of 
two  drug  products  undergoes  first-pass 
metabolism  either  in  the  gastrointesti¬ 
nal  tract  or  in  the  liver,  the  ingredient 
or  moiety  of  each  of  the  products  may  be 
available  to  the  same  extent  in  the  sys¬ 
temic  circulation  at  steady  state  condi¬ 
tions  but  may  differ  significantly  in  their 
peak  concentrations.  Tliis  difference  in 
concentrations  could  alter  their  thera¬ 
peutic  or  toxic  effects.  Drug  products 
that  undergo  a  rapid  first-pass  metabo¬ 
lism  are  of  greater  clinical  concern  be¬ 
cause  large  differences  in  peak  concen¬ 
trations  will  manifest  themselves  as  a 
function  of  rates  of  metabolism  and  ab¬ 
sorption.  Tlierefore,  gi-eat  emphasis  may 
need  to  be  placed  on  the  rate  of  absorp¬ 
tion  of  a  rapidly  metabolized  active  drug 
ingredient  or  therapeutic  moiety  partic¬ 
ularly  if  blood  concentrations  are  criti¬ 
cal  for  the  safe  and  effective  use  of  the 
drug  product. 

The  comment  also  refers  to  dose  (ic- 
pendent  kinetics  where  the  rate  of  ab¬ 
sorption  affects  the  extent  of  absorption 
and.  therefore,  bioavailability  and  bio¬ 
equivalence.  The  Commissioner  agrees 
that  dose  dependent  kinetics  is  a  factor 
that  should  be  considered  in  determining 
whether  to  establish  a  bioequivalence  re¬ 
quirement.  Therefore,  he  is  adding  a  new 
§  320.52(f)  (6)  that  reads;  “The  drug 
product  is  subject  to  dose  dependent 
kinetics  in  or  near  the  therapeutic  range 
and  the  rate  and  extent  of  absorption 
are  important  to  bioequivalence.” 

40.  One  comment  relating  to  propo.sed 
1  320.3(b)(7)  (now  §  320.51(a)  (3 » > 
stated  that  it  is  inappropriate  to  define  a 
potential  for  a  bioequivalence  problem  on 
the  basis  that  a  drug  pnxluct  is  a  mem¬ 
ber  of  a  closely  related  class  in  which  a 
bioequivalence  problem  has  been  identi¬ 
fied.  The  comment  explained  that  with¬ 
in  a  class  of  compounds  there  are  both 
very  soluble  and  very  insoluble  sub¬ 
stances  and  their  potential  bioequiva¬ 
lence  problems  relate  to  each  compound’s 
inherent  physicochemical  propertie.s  and 
not  to  its  relationship  to  other  similar 
compounds. 

The  Commissioner  advises  that  if  a 
bioequivalence  requirement  is  established 
for  a  class  of  drug  products,  the  require¬ 
ment  will  apply  only  to  the  drug  prod¬ 
ucts  in  the  class  that  have  close  struc¬ 
tural  similarity  and  physicochemical  or 
pharmac(ritinetic  properties  similar  to 
the  drug  product  for  which  there  is  well- 
documented  evidence  of  a  bioequivalence 
problem.  This  concept  is  included  in 
§  320.51 '  a  I '  3 '  of  the  final  regulations. 
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Requirements  for  Batch  Testing  and 
Certification  by  PDA 

41.  Three  comments  objected  to  §  320.- 
3'ei  <now  §  320.55)  regarding  individual 
batch  testing  and  certification  by  FDA 
of  drug  products  for  which  a  bioequiva¬ 
lence  requirement  is  established.  The 
comments  stated  that  the  agency  does 
not  have  the  authority  to  require  such 
testing  and  certification  under  the  act. 

The  Commissioner  concludes  that  sec¬ 
tion  505  of  the  Federal  Pood,  Drug,  and 
Co.smetic  Act  (21  U.S.C.  355)  authorizes 
FDA  to  require  batch  testing  and  certi¬ 
fication  of  drug  products  where  no  more 
practicable  means  exists  to  assure  that 
they  are  safe  and  effective  for  their  in¬ 
tended  u.se.  Section  505  of  the  act  per¬ 
mits  a  new  drug  to  be  marketed  only 
after  an  NDA  provides  for  safety  and 
effectiveness,  under  approved  labeling, 
and  with  approved  methods  of  manu¬ 
facture  and  quality  control  adequate  to 
assure  batch-to-batch  consistency  in 
making  the  product  so  that  the  product 
being  marketed  is  identical  to  that  tested 
for  safety  and  effectiveness  and  ap¬ 
proved  by  FDA.  The  Commissioner  s 
opinion  is  that  batch  testing  and  certi¬ 
fication  may  be  required  in  an  NDA  as 
part  of  the  methods  to  assure  the  drug 
product’s  identity,  strength,  quality,  and 
purity.  Ordinarilj"  batch  testing  and 
certification  for  any  manufacturer  will 
not  be  required  after  four  consecutive 
batches  have  been  certified.  The  ability 
of  the  firm  to  make  a  satisfactory  prod¬ 
uct  consistently  in  four  batches  will  gen¬ 
erally  assure  FDA  that  the  methods  of 
manufacture  and  quality  control  are 
adequate. 

Requirements  for  Marketing  a  Drug 

Product  Subject  to  a  Bioequivalence 

Requirement 

42.  One  comment  objected  to  proposed 
5  320.3(f)  (now  §  320.57).  The  comment 
stated  that  a  holder  of  an  approved  NDA 
should  not  have  to  conduct  in  vivo  bio- 
availability  tests  if  his  product  had  been 
shown  to  be  safe  and  effective  in  ade¬ 
quate  and  well-controlled  clinical  trials. 

The  Commissioner  concludes  that,  if 
a  bioequivalence  requirement  is  estab¬ 
lished.  each  person  marketing  a  drug 
product  that  is  subject  to  the  require¬ 
ment  must  conduct  studies  to  assure  that 
his  product  meets  the  requirement  and 
is  equivalent  to  the  reference  material. 
In  many  cases,  the  drug  product  that  is 
the  subject  of  an  approved  NDA  has 
been  reformulated  or  there  have  been 
changes  in  the  manufacturing  proce¬ 
dures  since  the  approval  of  the  initial 
application.  The  reformulated  product 
has  not  been  studied  in  clinical  trials 
The  FDA’s  experience  is  that  bioequiv¬ 
alence  problems  involve  products  manu¬ 
factured  by  holders  of  approved  NDA’s 
as  well  as  those  manufactured  by  per¬ 
sons  who  do  not  hold  an  approved  NDA. 
In  addition,  the  Commissioner  believes 
that  clinical  trials  are  not  as  sensitive, 
accurate,  or  reproducible  as  other  bio¬ 
equivalence  methods  and  should  be  used 
to  determine  bioequivalence  only  if  these 
other  methods  are  not  available. 
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43  Two  comments  stated  that  pro¬ 
posed  §  320.3<g)  (now  S  320.58(a)  » 
should  be  withdrawn  since  it  would  im¬ 
pose  a  requirement  set  forth  in  proposed 
§310.7  (21  CFR  310.7)  on  drug  products 
subject  to  an  NDA  approved  before  Oc¬ 
tober  10, 1962.  The  comments  added  that 
§  310.7  cannot  be  finalized  because  of  the 
order  of  the  United  States  District  Court 
for  the  District  of  Columbia  in  “Hoff- 
mann-LaRoche,  Inc.,  v.  Weinberger” 
(Civil  -A.ction  No.  75-0270)  filed  July  29. 
1975. 

The  Court’s  order  in  “Hoffmann- 
LaRoche.  Inc.  v.  Weinberger”  was  pri¬ 
marily  addressed  to  proposed  §  310.7(a), 
which  would  have  allowed  certain  drug 
products  to  be  marketed  without  prior 
submission  or  approval  of  a  full  or  ab¬ 
breviated  NDA.  Proposed  §  310.7(c) 
would  have  required  that,  for  any  drug 
product  subject  to  a  Drug  Efficacy  Study 
Implementation  (DESI)  notice  being 
marketed  for  the  first  time  after  a  bio- 
equivalence  requirement  was  established, 
an  ND.-\  be  approved  before  marketing. 
Proposed  5  310.7(c)  would  have  per¬ 
mitted  any  drug  product  subject  to  a 
DESI  notice  being  marketed  at  the  time 
a  bioequivalence  requirement  was  estab¬ 
lished  to  remain  on  the  market  pending 
review  and  approval  or  disapproval  of 
a  full  or  abbreviated  NDA  or  supple¬ 
mental  application.  This  provision  was 
intended  solely  as  a  transitional  proce¬ 
dure  to  bring  everyone  into  compliance 
with  a  bioequivalence  requirement 
promptly  and  effectively.  The  only  effect 
that  the  Court’s  order  had  on  proposed 
5  310.7' c  was  to  preclude  application 
of  the  transition  prcKedures  to  marketed 
drug  products  that  w'ere  not  the  subject 
of  an  approved  full  or  abbreviated  NDA 
at  the  time  a  bioequivalence  requirement 
was  established.  The  PDA  is  taking  reg¬ 
ulatory  action  against  all  drug  products 
known  to  the  agency  that  were  identified 
in  the  preamble  to  the  proposed  bio¬ 
equivalence  regulations  as  having  a 
know  n  or  potential  bioequivalence  prob¬ 
lem  and  that  are  not  the  subject  of  an 
approved  full  or  abbreviated  NDA.  Thus 
the  transitional  procedures  in  §  310.7(c) 
that  were  affected  by  the  Court’s  order 
are  no  longer  necessary  for  those  drug 
products  already  identified  by  FDA  as 
having  a  known  or  potential  bioequiva¬ 
lence  problem.  In  the  future,  when  a 
bioequivalence  requirement  is  estab¬ 
lished  for  a  drug  product  that  is  subject 
to  a  DESI  notice  and  that  has  not  al¬ 
ready  been  identified  by  FDA  as  having 
a  knowTi  or  potential  bioequivalence 
problem,  PDA  will  immediately  act  to 
remove  from  the  market  all  of  these 
products  that  are  not  the  subject  of  an 
approved  full  or  abbreviated  NDA.  'The 
FDA  no  longer  intends  to  follow  the 
transitional  procedures  provided  for  in 
proposed  $  310.7(c)  and  no  other  tran¬ 
sitional  procedures  will  be  necessary  for 
marketed,  unapproved  drug  products.  As 
discussed  in  paragraph  46  below,  the 
Commissioner  believes  that  the  Court’s 
order,  as  amended,  piermits  him  to  estab¬ 
lish  transitional  procedures  for  marketed 
drug  products  that  are  the  subject  of  an 
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approved  full  or  abbreviated  NDA  when 
a  bioequivalence  requirement  is  estab¬ 
lished  for  these  products.  Therefore,  he 
is  including  such  transitional  procedures 
in  the  final  regulations. 

Section  320.58(a)  of  the  final  regula¬ 
tions  provides  that  if  a  bioequivalence 
requirement  is  established  for  a  drug 
product  subject  to  an  NDA  that  became 
effective  before  October  10,  1962,  or  for 
any  identical,  similar,  or  related  drug 
product  covered  by  such  an  NDA  under 
S  310.6  (21  CFR  310.6),  marketing  of  the 
product  may  lawfully  be  continued  as 
follows: 

a.  Any  manufacturer  who  holds  an 
approved  full  or  abbreviated  NDA  for 
the  drug  product  on  the  effective  date  of 
the  bioequivalence  requirement  must 
submit  and  obtain  approval  by  FDA  of 
a  supplemental  application  that  provides 
evidence  that  tlie  drug  product  meets 
the  bioequivalence  requirement.  If  a  sup¬ 
plemental  application  is  submitted 
within  the  time  frame  specified  in  the 
regulation  establishing  the  bioequiva¬ 
lence  requirement,  the  manufacturer 
may  continue  to  market  the  drlig  product 
unless  and  until  the  supplemental  ap¬ 
plication  is  disapproved  and  approval 
of  the  NDA  is  withdrawn. 

b.  Any  manufacturer  who  does  not 
-hold  an  approved  full  or  abbreviated 
NDA  for  the  drug  product  on  the  effec¬ 
tive  date  of  the  bioequivalence  require¬ 
ment  shall,  before  introducing  the  drug 
product  into  interstate  commerce,  sub¬ 
mit  and  obtain  approval  by  PDA  of  a 
full  or  abbreviated  NDA,  as  applicable, 
that  provides  evidence  that’  the  drug 
product  meets  the  bioequivalence  re¬ 
quirement. 

The  requirements  for  a  drug  product 
subject  to  an  NDA  that  became  effective 
before  October  10,  1962,  or  for  any  iden¬ 
tical,  similar,  or  related  drug  product 
covered  by  such  an  NDA  under  5  310.6. 
and  further  subject  to  a  bioequivalence 
requirement  parallel  the  requirements 
proposed  in  §  320.3(h)  (now  §  320.58(b)  > 
for  a  drug  product  subject  to  an  NDA  chat 
was  approved  on  or  after  October  10. 
1962. 

44.  Two  comments  objected  to  pro¬ 
posed  §  320.3(h)  (2»  (now'  §  320.58(b)  (2) ) 
that  would  allow  the  submission  of  an 
abbreviated  NDA  for  a  new'  drug  product 
first  approved  after  1962.  Tlie  comments 
stated  that  full  NDA’s  are  applicable  to 
post- 1962  new'  drugs,  whether  or  not  a 
bioequivalence  requirement  has  been  es¬ 
tablished.  One  of  the  comments  recom¬ 
mended  that  proposed  §  320, 3(h)  (2)  be 
revised  to  reaii;  “Tlie  manufacturer  has 
submitted  and  obtained  approval  from 
FDA  of  a  new  drug  application  contain¬ 
ing  evidence  that  the  drug  product  meets 
bioequivalence  requirements  and  other¬ 
wise  meets  the  requirements  of  Section 
314.1(a)-(e)  of  this  chapter,” 

The  Commissioner  advises  that  pro¬ 
posed  §  320.3(h)  (2)  w'as  not  intended  to 
permit  the  submission  of  an  abbreviated 
NDA  for  a  new  drug  product  that  is  iden¬ 
tical,  similar,  or  related  to  a  new  drug 
product  subject  to  an  NDA  that  was  ap¬ 
proved  on  or  after  October  10,  1962,  l.e., 
after  the  effective  date  of  the  Kefauver- 
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Harris  Amendments  to  the  act-  Tlio  FDA 
has  not  yet  permitted  the  submission  of 
an  abbreviated  NDA  for  these  post-1962 
drug  products.  Reference  to  the  submis¬ 
sion  of  an  abbreviated  NDA  was  included 
in  proposed  §  320.3(h)  (2)  in  anticipation 
that  the  submission  of  an  abbreviated 
NDA  for  these  P06t-1962  drug  products 
may  be  allowed  in  the  future.  To  elimi¬ 
nate  possible  confusion  at  this  time,  how¬ 
ever,  the  Commissioner  Is  revising  §  320.- 
58(b)  (2)  of  the  final  regulations  to  read: 
“Any  manufacturer  who  does  not  hold  an 
approved  full  new  drug  application  for 
the  drup  product  on  the  effective  date  of 
the  bioequivalence  requirement  shall,  be¬ 
fore  introducing  the  drug  product  into 
interstate  cmnmerce,  submit  and  obtain 
approval  by  the  Food  and  Drug  Adminis¬ 
tration  of  a  full  new  drug  application 
(hat  provides  evidence  that  the  drug 
product  meets  the  bioequivalence  re¬ 
quirement.” 

45.  One  comment  stated  that  pro¬ 
posed  S  320.3(1)  (now  §  320.58(o) )  should 
be  withdrawn.  The  comment  explained 
that,  if  a  drug  product  Is  not  subject  to 
the  new  drug  provisions  of  the  act,  it  is 
an  “old  drug”,  and  the  PDA  does  not 
have  the  legal  authority  to  require  sub¬ 
mission  of  bloequlvalence  data  or  sub¬ 
mission  of  reports  under  $  310.300(b) 
(1)  and  (2) .  The  comment  suggested  re¬ 
vision  of  proposed  §  320.3(1)  to  provide 
for  the  volimtary  submission  of  these 
data  and  reports  with  respect  to  old 
drugs. 

The  PDA  is  reviewing  the  entire  mat¬ 
ter  of  the  scope  of  the  new  drug  provi¬ 
sions  of  the  act  and  the  voluntary  or 
mandatory  submission  of  special  reports 
for  an  prescription  drug  products  is  part 
of  this  review.  The  Commissioner  there¬ 
fore  is  revising  §  320.58(c)  of  the  final 
regulations  to  delete  the  requirement  re¬ 
garding  the  submission  of  reports  under 
§  310.300(b)  (1)  and  (2). 

The  Commissioner  concludes,  however, 
that.  If  a  bioequivalence  requirement  Is 
established  for  a  prescription  drug  prod¬ 
uct  that  Is  not  subject  to  the  new  drug 
provisions  of  the  act,  each  manufacturer 
must  record  and  maintain  evidence  that 
the  product  meets  the  bioequivalence  re¬ 
quirement.  Such  a  drug  product  that 
does  not  meet  the  bloequlvalence  re¬ 
quirement  would  be  regarded  as  mis¬ 
branded  under  section  502  of  the  act. 
For  the  reasons  set  forth  in  paragraph  5, 
the  Commissioner  believes  that  the  law 
presently  permits  the  adoption  of  a  re¬ 
quirement  for  the  submission  of  evidence 
that  a  drug  product  meets  a  bioequiva¬ 
lence  requirement  directly  to  PDA. 
Therefore,  §  320.58(c)  (1)  of  the  final 
regulations  requires  a  manufacturer  of 
a  drug  product  not  subject  to  the  new 
drug  provisions  of  the  act  to  record  and 
maintain  evidence  that  the  product 
meets  the  bloequlvalence  requirement 
and,  upon  written  request  or  notice  in 
the  Federal  Register,  to  submit  this  evi¬ 
dence  promptly  to  PDA. 

46.  Two  comments  stated  that  pro¬ 
posed  §  320.3(k)  (now  S  320.58(e))  would 
permit  new  drugs  to  be  marketed  with¬ 
out  prior  approval  If  the  C<Hnmlssioner, 
in  his  discretion,  so  allows.  The  comment 


noted  that  such  actions  are  prohibited 
by  the  decision  of  the  Court  In  "Hoff¬ 
mann -LaRoche,  Inc.,  V.  Weinberger.” 

The  Commissioner  advises  that  the 
Court’s  order  of  July  29,  1975  in  "Hoff- 
mami-Lattoche,  Inc.,  v.  Weinberger”  was 
amended  on  November  3, 1975  to  add  the 
following  separate  final  paragraph: 

ORDERED  that  nothing  In  the  foregoing 
provision  of  this  ORDER  shall  prevent  de¬ 
fendants,  upon  making  and  pubUshing  In 
the  PmERAi.  Register  a  determination  that 
prescription  new  drugs  In  the  following  cate¬ 
gories  are  medicaHy  necessary,  from  allowing 
such  drugs  to  continue  to  be  marketed  pend¬ 
ing  completion  of  scientific  studies  required 
for  an  evaluation  of  their  safety  and  effec¬ 
tiveness:  (a)  Drugs  covered  by  approved  new 
drug  applications  with  respect  to  which  new 
information  causes  defendants  to  initiate 
proceedings  to  withdraw  approvals  of  appli¬ 
cations  pursuant  to  provisions  of  21  U.S.C. 
355  (e);  and  (b)  drugs  not  previously  de¬ 
clared  as  new  drugs  and  not  covered  by 
effective  new  drug  applications,  which,  upon 
the  basis  of  new  information,  the  defendants 
have  classified  as  new  drugs. 

The  amendment  to  the  Court’s  order 
was  published  in  the  Federal  Register 
of  March  2. 1976  (41  PR  9001) . 

The  Commissioner  believes  that  the 
amendment  to  the  Court’s  order  permits 
him  to  stay  disapproval  of  an  NDA  or 
.supplemental  application  pending  com¬ 
pletion  of  bloequlvalence  stihlies. 

The  C7(xnmissioner  is  revising  S  320.58 
(e)  of  the  final  regulations  to  clarify  the 
conditions  under  which  he  may  stay  dis¬ 
approval.  Section  320.58(e)  sets  forth 
that  the  Commissioner,  in  his  discretion, 
may  stay  disapproval  for  a  particular 
drug  product  if  he  finds  that  all  of  the 
following  conditions  are  met: 

a.  The  drug  product  was  being  law¬ 
fully  marketed  on  the  effective  date  of 
the  bioequivalence  requirement,  e.g.,  if  a 
new  drug,  it  was  already  the  subject  to 
an  approved  full  or  abbreviated  NDA  (see 
paragraph  43). 

b.  The  drug  product  Ls  medically  nec¬ 
essary.  e.g.,  it  is  used  in  the  treatment  of 
a  serious  disease  or  condition  for  which 
no  alternative  therapy  is  available. 

c.  There  is  not  an  adequate  supply  of 
Identical  or  similar  drug  products  subject 
to  an  approved  full  or  abbreviated  NDA 
containing  bioequivalence  data  to  fulfill 
medical  needs. 

d.  The  manufacturer  subnuts  a  full  or 
abbreviated  NDA  or  supplemental  appli¬ 
cation,  as  applicable,  containing  an  ac¬ 
ceptable  protocol  for  the  conduct  of  the 
bloequlvalence  studies  and  c<»npletes  the 
necessary  studies  within  the  time  frame 
set  forth  in  the  bloequlvalence  require¬ 
ment. 

Confidentiality  op  Data  to  Establish  a 

BlOEQXnVALENCE  REQUIREMENT 

47.  One  comment  recommended  that 
proposed  $  320.3(m)  (now  §  320.59) 
should  be  revised  to  make  it  clear  that 
FDA  will  not  disclose  bloequlvalence  data 
that  are  trade  secrets. 

Section  320.59  is  intended  to  state  that 
a  bioequivalence  requirement  can  be  es¬ 
tablished  by  PDA  on  the  basis  of  data 
and  information  voluntarily  submitted 
to  the  agency  even  If  these  data  and  In¬ 
formation  are  not  piriiUcly  dlsclosable. 


This  sectiCHi  does  not  govern  the  disclos- 
abillty  of  the  actual  data  and  iniorma- 
tion;  the  avaflabllity  of  data  and  Infor- 
matlon  is  governed  by  Part  4  <21  cm 
Part  4) .  The  Ccmunlssioner  stated  hi  the 
proposal’s  preamble  that  FDA  intends  to 
maintain  the  confidentiality  of  data  and 
Information  volimtarily  submitted  to  the 
agency  that  are  trade  secrets  under  §  4.61 
(21  CPR  4.61). 

48.  Two  comments  regarding  proposed 
§  320.3  (m)  (now  §  320.59)  noted  th^  the 
pharmaceutical  Industry  invests  millions 
of  dollars  to  develop  data  that  may  ulti¬ 
mately  lead  to  an  in  vitro  method  or 
animal  model  that  successfully  predicts 
the  bioavailabUlty  of  a  drug  product 
These  comments  stated  that  a  novel  test¬ 
ing  ai^iaratus  or  a  better  screening 
procedure  offers  a  competitive  advantage 
that,  if  disclosed  to  tite  pubhe  by  FDA. 
would  be  in  violation  of  18  U.S.C.  1905  or 
21  U.S.C.  331(J). 

TTie  OommisslORer  does  not  agree  with 
these  comments.  The  Dommissioner  be¬ 
lieves  that.  If  a  bioequivalence  require¬ 
ment  is  established,  analytical  methods 
are  necessary  for  regulatory  purposes  to 
permit  FDA  to  assure  that  all  marketed 
drug  products  meet  this  requirement 
For  many  years  FDA  has  routinely  made 
available  for  public  disclosure,  and  ha^ 
included  in  its  widely  distributed  man¬ 
uals.  analytical  methods  that  are  c<m- 
talned  in  petitions  and  NDA’s,  and  which 
are  needed  for  regulatory  assays  drug 
products.  The  n.8P.  publishes  official 
analytical  methods.  Other  meth<xis  are 
frequently  published  in  the  scientific 
literature.  Accordingly,  methods  of  this 
type  are  not  custmnarily  regarded  as 
omifidentkd  information.  The  Commis- 
sicmer  believes  ttiat  an  analytical 
method  to  determine  if  a  product  meet<. 
a  bioequivalence  requirement  is  not  a 
quality  control  procedure  per  se  and 
exempt  from  public  disclosure  imder 
1314.14(g)(1)  (21  CFR  314.14(g)(1)). 
but,  rather,  is  necessary  for  regulatory 
pui'poses  to  determine  if  a  drug  product 
is  safe  and  effective  and  may  lawfully 
be  marketed.  'The  Commissioner  believes 
that  the  failure  to  make  such  an  analyti¬ 
cal  method  public  would  deter  regulatory 
activity.  Accordingly,  the  CXwnmissioner 
concludes  that  all  such  methods  will  be 
made  public  exc^  where  they  serve  no 
regulatory  function  whatever.  The  Com¬ 
missioner  is  including  in  S  320.59(c)  of 
the  final  regulations  a  statement  that  a 
bloequlvalence  requlremwit  may  specify 
an  analsrtical  method  contained  in  a 
petition  or  an  approved  new  drug  appli¬ 
cation,  or  that  is  based  on  data  and  in¬ 
formation  voluntarily  submitted  to 
FDA,  unless  the  method  seiwes  no  r^u- 
latory  or  cmmilianee  purpose  and- 
shown  to  be  ex«npt  from  public  disclo¬ 
sure  under  S  4.61. 

49.  One  comment  regarding  proposed 
S  320.3  (m)  stated  that  the  pit^o^  to 
establish  tests  and  standards  based  on 
secret  data  is  so  novel  and  raises  sueh 
serious  questl(»)s  of  consistency  with 
established  princii^  of  due  process  that 
it  requires  further  explanation  and  w- 
portunity  for  oomiMni. 

The  Cmnmlssloner  advises  that  if  data 
and  informatkm  vohmtarily  submitted  io 
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FDA  are  determined  to  be  trade  secrets 
undtsr  5  4.61  PDA  is  precluded  from  dis¬ 
closing  ttiese  data  and  Information.  If 
the  data  and  information  identify  a  bio¬ 
equivalence  problem,  however,  protection 
of  the  public  health  requires  PDA  to  take 
regulatory  action  to  remedy  the  prob¬ 
lem.  The  Cc«nmiss4<mer  believes  it  is  in¬ 
consistent  wdth  due  process  to  Lssue  a 
proposed  bioequivalence  requirement  on 
the  basis  of  “secret  data  and  informa¬ 
tion”  that  interested  persons  can  neither 
see  nor  comment  upon.  Therefore,  PDA 
will  release  a  summary  of  these  data  and 
Infonnation  (see  paragraph  47)  at  the 
time  a  proposed  bioequivaleoce  require¬ 
ment  is  published  in  the  Pkoerm.  Regis¬ 
ter.  Tlie  CommissiOTier  concludes  that 
the  comment’s  pr<nx)6al  to  delay  finaliz¬ 
ing  these  regulations  for  further  ccmsid- 
eration  of  the  procedural  question  Ls  In¬ 
consistent  with  the  pirt>lic  interest.  The 
Commissioner,  howevw,  invites  any  in¬ 
terested  person  to  submit  a  petition  pro¬ 
posing  a  change  in  these  regulations  to 
prtrfiibit  the  disclosure  of  analytical 
methods  to  determine  bioequSvalence. 
The  Oommissumer  also  requests  that 
congress  reconsider  whether  any  safety 
and  effectiveness  data,  uicluding  bio- 
equivalence  data  and  methodology, 
should  be  treated  as  trade  secrets 

Old  Drug  Monographs 

50.  One  comment  wmcenting  proposed 
§  320.3(0)  (now  S  320.60)  stated  that  it  is 
assumed  that  the  yet-to-be-fiMinallzed 
old  drug  monograth  concept  will  Include 
a  bioequivalence  requirement  for  such 
monographed  drug. 

The  Commlsslcwier  advises  that,  one  of 
the  approaches  to  old  drug  monographs 
now  under  consideration  In  FDA  would 
provide  that,  If  an  old  drug  monograph  is 
established  for  a  drug  product  for  which 
a  bioequivalence  requiremoit  has  been 
est^lished,  the  monograph  will  include 
a  requirement  for  bioequivalence  testing. 

Marketing  Products  That  Do  Not 
Meet  an  In  Vitro  Standard 

51.  Several  comments  regarding  pro- 
P(»ed  §  320.3  (p>  (now  §  320.61)  ques¬ 
tioned  why  a  manufacture  whose  prod¬ 
uct  does  not  meet  an  in  vitro  bioequlva- 
lence  standard  must.  In  lieu  of  reformu¬ 
lation  to  meet  the  standard,  demonstrate 
that  his  product  is  bioavaflable  by  in  vivo 
testing  of  three  consecutive  batches  of 
the  drug  product.  The  comments  noted 
that  one  lot  testing  is  apparently  satis¬ 
factory  if  the  product  meets  the  in  vitro 
bioequivalence  standard,  while  in  vivo 
testing  is  specific,  absolute,  and  repre¬ 
sents  the  primary  stanehird  of  bloavall- 
ability;  therefore,  the  cooiiaents  suggest¬ 
ed  that  in  vivo  testing  be  required  for 
only  one  batch. 

The  Commissioner  is  of  the  opinion 
that  in  vivo  testing  of  a  single  batch  of 
^  a  drug  product  that  falls  to  meet  an  in 
vitro  bioequivalence  standard  established 
through  correlaUon  with  in  vivo  data  is 
not  sufficient  to  assure  batch-to-batch 
uniformity.  Therefore,  If  a  drug  product 
does  not  meet  an  In  vitro  bioequivalence 
standard,  the  manufacturer  has  the 
tlon  either  r^onnulatlng  the  product 


to  meet  the  .standard  or  testing  three 
consecutive  batches  in  vivo  to  demon-  - 
strate  bioequivalence  and  batch-to-batcli 
imiformity.  'The  oiition  for  in  vivo  testing 
was  included  in  proposed  §  3^0.3 (p)  be¬ 
cause  the  Commissioner  recognizes  that, 
occasionally,  a  drug  product  that  fails  to 
meet  an  in  vitro  bioequivalence  ^andard 
wiU  nontlieless  be  shown  to  be  bioequiva¬ 
lent  when  tested  in  vivo.  This  is  because 
the  in  vitro  bioequivalence  standard  Is 
designed  to  identify  and  screen  out  Ml 
batches  that  may  not  be  bioequivalent. 
In  selecting  the  standard,  PDA  must,  if 
necessary  for  protection  of  the  public 
health,  err  in  favor  of  a  standard  that 
may  result  in  the  failing  of  a  few  batches 
that  are  later  shown  to  be  bioequivalent 
w'hen  tested  in  vivo  rather  tnan  a  stand¬ 
ard  that  may  result  in  the  passing  of  a 
few  batches  that  are  shown  not  to  be  bio¬ 
equivalent  when  tested  in  vivo.  The  Com¬ 
missioner  advises  that  proposed  §  320.3 
(1)  (now  §  320.56)  requires  that  if  a  bio¬ 
equivalence  requirement  specifies  an  in 
vitro  bioequivalence  .standard,  the  manu¬ 
facturer  shall  conduct  the  test  on  a  sam¬ 
ple  of  each  batch  to  assure  batch-to- 
batch  uniformity.  Thus,  one  lot  testing 
is  not  satisfactory  If  the  bioequivalence 
r^uirement  is  an  in  vitro  bioequivalence 
standard. 

Requirements  for  in  vivo  testing  of  a 
drug  product  not  meeting  an  in  vitro  bio¬ 
equivalence  standard  proposed  in  §  320.3 
(p)  have  been  revised  for  clarity  and  are 
in  §  320.61  of  the  final  regulations. 

The  Commissioner  has  carefully  con¬ 
sidered  the  environmental  effects  of  the 
regulations  and,  because  the  action  wUl 
not  significantly  affect  the  quality  of  the 
human  environment,  has  concluded  that 
an  environmental  impact  statement  is 
not  required.  The  Commissioner  has  aLso 
carefully  considered  ttie  inflation  im¬ 
pact  of  the  regulations  as  required  by 
Executive  Order  11821,  OMB  Circular  A- 
107,  and  Guidelines  issued  by  the  De¬ 
partment  of  Health.  Education,  and 
Welfare,  and  up  major  infiation  impact 
has  been  found.  Copies  of  PDA  environ¬ 
mental  and  Infiation  impact  assessments 
are  on  file  with  the  Hearing  Clerk,  Pood 
and  Drug  Administration. 

Therefore,  under  the  Federal  Food. 
Drug,  and  Cosmetic  Act  (secs.  201  (p). 
502,  505,  701(a).  52  Stat.  1041-1042  as 
amended,  1050-1053  as  amended,  1055 
(21  U.S.C.  321(p),  352,  355,  371(a))  and 
under  authority  delegated  to  the  Com¬ 
missioner  (21  CFR  5J)  (recodification 
published  in  the  Federal  Register  of 
June  15,  1976  (41  PR  24262) ) ,  Chapter  I 
of  Title  21  of  the  Code  of  Federal  Reg¬ 
ulations  is  amended  as  follows: 

1.  In  Part  314: 

a.  By  adding  to  §314.111  new  para¬ 
graph  (a)(8)  to  read  as  follows 

§  314.111  Refusal  to  approve  the  appli- 

ration. 

(a)  •  •  • 

(8)  The  applicant  fails  to  submit  bio- 
availability  or  bioequivalence  data  re¬ 
quired  under  Part  320  of  this,  chapter. 

•  •  *  •  • 

b.  By  adding  to  i  314,115  new  para¬ 
graph  (c)  (5)  to  read  as  follows: 


S  3  M .  i  I  .■>  Wilhdrawid  of  approval  of  an 
appliv.iiion. 


(5  •  That  the  applicant  has  failed  to 
submit  bioavailability  or  bioequivalence 
data  required  under  Part  320  of  this 
cliapter. 

*  *  ♦  4  • 

2.  By  adding  new  Part  820  consi.sting 
at  this  time  of  Subparts  A  and  C  to 
read  as  follows; 

Subpart  A — General  Provisions 

Sec 

I'iO  1  Definitions. 

Subpart  B — |  Reserved | 

Subpart  C — Bioequivalence  Requirements 

t2o.o0  Purpose. 

230.31  Procedures  for  establisbiug  or 
amending  a  bioequivalence  re¬ 
quirement. 

320  52  Criteria  and  evidence  to  establish  s 
bioequivalence  requirement. 

320.53  Types  of  bioequivalence  require¬ 

ments. 

320.54  Contents  of  a  j>^it>on  to  establish  i 

bioequivalence  requirement. 

320.55  Requirements  for  batch  testing  ami 

certification  by  the  Pcxid  and  Drug 
Administration . 

32(>..56  Requirements  for  in  vitro  testing  of 
each  batch. 

320.37  Requirements  for  the  cvHtduct  of  ui 
vivo  bioequivalence  testing  in  hu¬ 
mans. 

120  58  Requirements  for  marketing  a  drug 
product  subject  to  a  bioequivalence 
requirement. 

320.51)  Bioequivalence  requirements  based 
on  data  voluntarily  submitted 
32060  Bioequivalence  requlrNnenta  for  a 
drug  product  subject  to  an  old 
drug  monograph. 

320  '31  Requirements  for  in  vivo  testing  of  .i 
drug  product  not  meeting  an  iu 
vitro  bioequivalence  standard. 

320  62  Requirements  fOT  maintenance  of 
records  of  bioequivalence  testing 

Authority:  Secs.  201  (p),  502,  605,  701(a). 
52  Stat.  1041-1042  as  amended,  1060-1053  as 
amended.  1055  (21  U.S.C.  321  (p).  352,  356. 
371(a)),  unless  otherwise  noted. 

Subpart  A — General  Provisions 
§  320.1  Definitions. 

(a)  [Reserved] 

(b)  “Drug  product”  means  a  finLshed 
dosage  form,  e.g.,  tablet,  capsule,  or  solu¬ 
tion,  that  contains  the  active  drug  in¬ 
gredient,  generally,  but  not  necessarily, 
in  association  with  inactive  ingredients. 

(c)  “Pharmaceutical  equivalents  ’ 
means  drug  products  that  contain  identi¬ 
cal  amounts  of  the  identical  active  drug 
ingredient,  i.e.,  the  same  sat  or  ester  of 
the  same  therapeutic  moiety,  in  identical 
dosage  forms,  but  not  necessarily  con¬ 
taining  the  same  inactive  ingr^ients, 
and  that  meet  the  identical  compendial 
or  other  applicable  standard  of  identity, 
strength,  quality,  and  purity,  including 
p)otency  and.  where  applicable,  content 
unlfonnity,  disintegration  times  and/or 
dissolution  rates. 

(d)  “Pharmaceutical  alternatives” 
means  drug  products  that  contain  the 
identical  therapeutic  moiety,  or  Its  pre¬ 
cursor.  but  not  necessarily  in  the  same 
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amount  or  dosage  form  or  as  the  same 
salt  or  ester.  Each  such  drug  product  In¬ 
dividually  meets  either  the  identical  or 
its  own  respective  compendial  or  other 
applicable  standard  of  Identity,  strength, 
quality,  and  purity,  including  pot«icy 
and,  where  applicable,  content  uniform¬ 
ity,  dlsintegiation  times  and/or  dissolu¬ 
tion  rates. 

(e)  “Bioequivalent  drug  products” 
means  pharmaceutical  equivalents  or 
pharmaceutical  alternatives  whose  rate 
and  extent  of  absorption  do  not  show  a 
significant  difference  when  administered 
at  the  same  molar  dose  of  the  therapeutic 
moiety  under  similar  experimental  con¬ 
ditions,  either  single  dose  or  multiple 
dose.  S(Hne  pharmaceutical  equivalents 
or  pharmaceutical  alternatives  may  be 
equivalent  in  the  extent  of  their  absorp¬ 
tion  but  not  in  their  rate  of  absorption 
and  yet  may  be  considered  bioequivaJent 
because  such  differences  in  tlie  rate  of 
absorption  are  intentional  and  are  re¬ 
flected  in  the  labeling,  are  not  essential  to 
the  attainment  of  effective  body  drug 
concentrations  on  chronic  iise,  or  are 
considered  medically  insignificant  for 
the  pwtlcular  drug  product  studied, 

(f)  "Bioequivalence  requirement” 
means  a  requirement  Imposed  by  the 
Food  and  Dnig  Administration  for  in 
vitro  and/or  in  vivo  testing  of  specified 
drug  products  which  must  be  satisfied  as 
a  condition  of  marketing. 

Subpart  B — [Reserved] 

Subpart  C — Bioequivalence  Requirements 
§  320,50  Purpose. 

This  subpart  establishes  criteria  and 
procedures  for: 

(a)  Identifying  pharmaceutical  equiv¬ 
alents  and  phavamaceutlcal  alternatives 
that  are  intended  to  be  used  inter¬ 
changeably  for  the  same  therapeutic  ef¬ 
fect  and  that  £0*6  not  bloequlvalent  drug 
products;  and 

(b)  EstabBshlng  a  bloequlvalence  re- 
quiranent  for  these  drug  products. 

§  320,51  Procedures  for  establishing  or 
aunending  a  bioequi valence  require¬ 
ment. 

(a)  The  Commissioner  of  Food  and 
Drugs,  on  his  own  initiative  or  in  re¬ 
sponse  to  a  petition  by  an  interested 
person,  may  propose  and  promulgate  a 
regulation  to  establish  a  bioequivalence 
requirement  if  he  finds  there  is  well- 
documented  evidence  that  specific  phar¬ 
maceutical  equivalents  or  pharmaceuti¬ 
cal  alternatives  Intended  to  be  used  in¬ 
terchangeably  for  the  same  therapeutic 
effect: 

(1)  Are  not  bloequlvalent  drug  prod¬ 
ucts;  or 

(2)  May  not  be  bloequlvalent  drug 
products  based  on  the  criteria  set  forth  In 
§  320.52;  or 

(3)  May  not  be  bloequlvalent  drug 
products  because  they  are  members  of  a 
class  of  drug  products  that  have  close 
structural  similarity  and  similar  physi¬ 
cochemical  or  pharmacokinetic  pn^ier- 
ties  to  other  ding  products  in  the  same 
class  that  the  Commissioner  finds  are  not 
bloequlvalent  drug  products. 


<b)  Any  person  submitting  a  petition 
to  the  Commissioner  to  propose  a  regula¬ 
tion  to  establish  or  amend  a  bioequiva¬ 
lence  requirement  shall  submit  the  peti¬ 
tion  imder  §§  2.5  and  2.7  of  this  chapter, 
and  Include  in  the  petition  the  applicable 
information  set  forth  in  §  320.54. 

(c)  The  Conunissioner  shall  include  in 
a  notice  cf  proposed  rulemaking  to  es¬ 
tablish  a  bioequivalence  requirement  the 
evidence  and  criteria  set  forth  in  §  320.52 
that  are  to  be  considered  in  determining 
whether  to  issue  the  proposal.  If  the  rule- 
making  is  proposed  in  response  to  a  peti¬ 
tion,' the  Commissioner  shall  Include  in 
the  proposal  a  summary  and  analysis  of 
the  relevant  information  that  was  sub¬ 
mitted  in  the  petition  as  well  as  other 
available  information  to  support  the  es¬ 
tablishment  of  a  bioequivalence  require¬ 
ment. 

(d)  The  Commissioner,  on  his  own  ini¬ 
tiative  or  in  response  to  a  petition  by  an 
interested  person,  may  propose  and 
promulgate  an  amendment  to  a  bio- 
equivalence  requirement  established 
under  this  subpart 

§  320.52  Criteria  and  evidence  to  et>tab- 
MkIi  a  bioequivalenee  requirement. 

The  Commissioner  shall  consider  the 
following  factors,  when  supported  by 
well-documented  evidence,  to  identify 
specific  pharmaceutical  equivalents  and 
pharmaceutical  alternatives  that  are  not 
or  may  not  be  bloequlvalent  drug  prod¬ 
ucts  and  to  determine  whether  to  propose 
or  promifigate  a  regtilatlon  to  establish 
a  bloequlvalence  reqtUi^nent  for  these 
products: 

(a)  Evidence  freun  weU-eontroUed 
cUnical  trials  or  controlled  observations 
in  patients  that  such  drug  products  do 
not  give  comparable  thesapeutic  effects. 

(b)  Evidence  fixHn  well-controlled  bio¬ 
equivalence  studies  that  such  products 
are  not  bioequivalent  drug  products. 

(c)  Evidence  that  the  (hoig  products 
exhibit  a  narrow  therapeutic  ratio,  e  g., 
tiiere  is  less  than  a  2-fold  difference  in 
median  lethal  dose  (LD&o)  and  median 
effective  dose  (ESDso)  values,  or  have 
less  than  a  2-fold  difference  in  the  mini¬ 
mum  toxic  concentrations  and  miniirmm 
effective  concentrations  in  the  blood,  and 
safe  and  effective  use  of  the  drug  prod¬ 
ucts  reqxiires  careful  dosage  titration  and 
patient  monitoring. 

<d)  Competent  medical  determination 
that  a  lack  of  bioequivalence  would  have 
a  serious  adverse  effect  in  the  treatment 
or  prevention  of  a  serious  disease  or  con¬ 
dition. 

(e)  Physicochemical  evidence  that: 

(1)  The  active  drug  ingredient  has  a 
low  solubility  in  water,  e.g.,  less  than  5 
milligrams  per  1  milliliter,  or,  if  dissolu¬ 
tion  in  the  stomach  is  critical  to  absorp¬ 
tion,  the  volume  of  gastric  fluids  required 
to  dissolve  the  recommended  dose  far  ex¬ 
ceeds  the  volmne  of  fluids  present  in  the 
stomach  (taken  to  be  100  milliliters  for 
adults  and  prorated  for  Infants  and 
children) . 

(2)  The  dissolution  rate  (ff  (me  or  more 
such  products  is  slow,  eg.,  less  than  50 
percent  in  30  minutes  when  tested  using 
either  a  general  method  speedfled  in  an 


official  compendium  or  a  paddle  method 
at  50  revolutions  per  minute  in  900  milli¬ 
liters  of  distilled  or  deionized  water  at 
37°  C,  or  differs  significantly  from  that  of 
an  appropriate  reference  material  suiffi 
as  an  identical  drug  product  that  is  the 
subject  of  an  approved  full  new  drug 
application. 

(3)  The  particle  size  and/br  surface 
area  of  the  active  drug  ingredient  is  criti¬ 
cal  in  determining  its  bioavallablllty. 

(4)  Certain  ph3^ical  structural  char¬ 
acteristics  of  the  active  drug  ingredient, 
e.g.,  polymorphic  forms,  conforms,  sol¬ 
vates,  complexes,  and  crystal  mexUflea- 
tions,  dissolve  poorly  and  this  poor  dis¬ 
solution  may  affect  absorption. 

(6)  Such  drug  products  have  a  high 
ratio  of  excipients  to  active  ingiedients. 
e  g.,  greater  than  5  to  1. 

(6)  Specific  inactive  ingi'edients,  e.g., 
hydrophilic  or  hydropholMo  ex(dplents 
and  lubricants,  either  may  be  required 
for  absorption  of  the  active  drug  in¬ 
gredient  or  therapeutic  moiety  or,  al¬ 
ternatively,  if  present,  may  Interfere 
with  such  absorption. 

(f)  Pharmacokinetic  evidence  that: 

(1)  The  active  drug  ingredient,  ther¬ 
apeutic  moiety,  or  its  precursc^  is  ab¬ 
sorbed  in  large  part  in  a  particular  seg¬ 
ment  of  the  gastrointestinal  tract  or  is 
absorbed  from  a  localized  site. 

(2)  The  degree  of  absorption  of  the 
active  drug  ingredient,  therapeutic 
moiety,  or  its  pre<mrsor  is  poor,  e.g.,  less 
than  50  percrat,  ordinarily  in  comparison 
to  an  intravenous  dose,  even  when  it  is 
administered  in  pure  form,  eg.,  in 
solution. 

<3)  There  is  vapid  metaboUsm  of  the 
thevapentic  medety  In  the  intestinal  wall 
or  liver  during  the  proeess  of  absorptioi^ 
(first-class  metaboliMn)  so  the  therapeu- 
tio  effect  and/or  toadei^  of  suoh  drug 
product  is  detennlBed  by  the  rate  as  well 
as  the  degree  of  absorption. 

(4)  The  therapeutic  moiety  is  rapidly 
metabolized  or  excreted  so  that  vapid 
dissolution  and  absorption  are  required 
for  effectiveness. 

(5)  The  active  drug  ingredient  or  ther¬ 
apeutic  moiety  is  unstable  in  specific  por¬ 
tions  of  the  gastrointestinal  tract  and 
requires  special  coatings  or  formulations, 
e.g.,  buffers,  enteric  coatings,  and  film 
coatings,  to  assure  adequate  absorption. 

(6)  The  drug  product  is  subject  to  dose 
dependent  kinetics  in  or  near  the  thera¬ 
peutic  range,  and  the  rate  and  extent  of 
absorption  are  important  to  bloequlva¬ 
lence. 

§320.53  Typrs  of  bto4*qiii^nl<'ii«-r  r« - 
quirements. 

(a)  A  bloequlvalence  requirement  may¬ 
be  one  or  more  of  the  following,  as  specl- 
filed  by  the  Food  and  Drug  Administra¬ 
tion: 

(1)  An  in  vivo  test  in  human.s. 

(2)  An  in  vivo  test  in  animals  other 
than  humans  that  has  been  correlated 
with  human  in  vivo  data. 

(S)  An  in  vivo  test  in  animals  other 
than  humans  that  has  not  been  corre¬ 
lated  with  human  in  vivo  data. 

(4)  An  in  vitro  bloequlvalaice  stand¬ 
ard,  Le.,  an  in  vitro  test  that  has  been 


FEDCIAL  KGtSTER,  VOl.  42,  NO.  5— AtlOAV,  JANUAtY  7.  1977 


RULES  AND  REGULATIONS 


correlated  with  huniarv  in  vivo  fjLoaiail- 
ability  data. 

•5)  A  currently  available  In  vitro  test 
usually  a  dissolution  rate  test)  that  has 
not  been  correlated  with  human  in  vivo 
bioavailability  data. 

•  b»  In  vivo  testing  in  humiins  shall  or¬ 
dinarily  be  required  If  there  Is  well-docu¬ 
mented  evidence  that  pharmaceutical 
equivalents  or  pharmaceuWcal  altema- 
tr/es  intended  to  be  used  Interchangeably 
lor  the  same  therapeutic  effect  meet  one 
of  the  following  conditions; 

‘  1  •  They  do  not  give  comparable  ther¬ 
apeutic  effects. 

•  2'  They  are  not  bloequivalent  drug 

P'loducts. 

'  3  •  They  exhibit  a  narrow  therapeutic 
ratio,  e.g.,  there  Is  less  than  a  2-fold  dif¬ 
ference  in  LiD«  and  EDs*  values,  or  there 
IS  ies.s  than  a  2-fold  difference  in  the 
minimum  toxic  concentrotions  and  mlni- 
muni  effective  concentration  In  the 
blood,  and  safe  and  effective  use  of  the 
product  requires  careful  dosage  titration 
and  patient  monitoring. 

r«nlenlA  of  a  petition  lo  olult- 
li-li  a  bioeqnivalence  requireiiieiit. 

'  a  I  Each  person  submitting  a  petition 
to  establish  a  bioequivalence  requirement 
under  this  subpart  shall  Include  in  the 
petition  each  of  the  frtlowlng  three  types 
of  information  to  justify  this  action  • 

<  1  •  statement  summarizing  the  bio¬ 
equivalence  probl«n. 

<  2 '  Well-documented  evidence  that 
the  drug  products  for  which  a  bioequiva¬ 
lence  requirement  should  be  established 
are  pharmaceutical  equivalents  or  phar¬ 
maceutical  alternatives  that  are  labeled 
to  be  administered  at  the  same  dose  of 
the  same  therapeutic  moiety  for  the 
same  therapeutic  effect. 

<3>  Well-documented  evidence  and 
data  in  the  categories  11^^  In  this  para¬ 
graph,  as  applicable,  to  support  the  con¬ 
tention  that  a  documented  or  potential 
bioequivalence  problwn  exists. 

( i »  Well -documented  evidence  that  the 
subject  pharmaceutical  equivalents  or 
pharmaceutical  alternatives  do  not  give 
comparable  therapeutic  effects,  togeth¬ 
er  with  a  citation  of  supporting  well -con¬ 
trolled  observations  or  dlnlcal  hrlals  in 
patients  and  a  summary  of  their  con¬ 
tents 

<  ii  ♦  Well-documented  evidence  that 
tlie  subject  pharmcuieutlcal  equivalents 
or  pharmaceutical  alternatives  are  not 
bioequivalent  drug  products,  together 
'\  itii  appropriate  data  and/or  citations 
(if  suppoi-ting  well-controlled  bioequiva- 
lencc  studies  and  a  .summary  of  'their 
f.'Utents. 

liiii  Well-documented  evidence  that 
rlie  subject  pharmaceutical  equivalents 
or  phannaceutlcal  alternatives  exhibit  a 
narrow  therapeutic  ratio,  eg.,  there  Is 
less  than  a  2-fold  difference  in  LDso  or 
ED.m)  values,  or  have  a  less  than  2-fold 
difference  in  the  minimum  trade  concen¬ 
tration  and  minimum  effective  concen¬ 
trations  in  the  blood,  and  safe  and  effec¬ 
tive  use  of  the  drug  product  requires  care¬ 
ful  dosage  titration  and  patient  moni¬ 
toring. 


•iv)  Competent  medical  determina¬ 
tion  that  lack  of  bioequival^ce  would 
have  a  serious  adverse  effect  in  the  treat¬ 
ment  of  a  serious  disease  or  condition. 

(V)  Well-documented  evidence  that 
the  subject  pharmaceutical  equivalents 
or  pharmaceutical  alternatives,  because 
of  the  physicochemical  and/or  pharma¬ 
cokinetic  characteristics  set  forth  in 
§  320.52  (e)  and  (f),  may  not  be  bio¬ 
equivalent  drug  products. 

ivi)  Well-documented  evidence  to  sup¬ 
port  a  finding  that  the  pharmaceutical 
equivalents  or  pharmaceutical  alterna¬ 
tives  are  members  of  a  class  of  drug  prod¬ 
ucts  that  have  close  structural  similarity 
and  physicochemical  or  pharmacokinetic 
properties  similar  to  other  drug  products 
that  have  been  specifically  shown  to  lack 
therapeutic  equivalence  or  bioequiva¬ 
lence. 

(b)  Each  person  submittuig  a  petition 
to  establish-  a  bioequivalence  require¬ 
ment  under  this  subp^  is  requested,  but 
is  not  required,  to  include  in  the  petition 
a  de.scription  of  a  propasecl  bioequiva¬ 
lence  test  as  follows ; 

(DA  description  of  any  proposed  cur¬ 
rent  in  vitro  t^t  to  be  used  pending  the 
development  of  a  definitive  in  vitro  bio¬ 
equivalence  standard  together  with  the 
evidence  described  in  paragraph  (c>  of 
this  section  that  this  current  in  vitro  test 
is  suitable  for  ciunparing  the  subject 
pharmaceutical  equivalents  or  pharma¬ 
ceutical  alternatives  to  a  reference  ma¬ 
terial. 

(2)  A  description  of  any  proposed  in 
vitro  bioequivalence  standard,  l^luding 
a  citation  of  in  vivo  data  and  other  evi¬ 
dence  described  in  paragraph  (c)  of  this 
section  which  support  the  applicability  of 
the  proposed  in  vitro  bioequivalence 
standard. 

(3)  A  description  of  iny  proposed  in 
vivo  bioequivalence  test.  Including  ttie 
reference  material  to  be  used  and  other 
technical  specification  needed  to  assure 
uniform  testing  of  the  subject  pharma¬ 
ceutical  equivalents  or  pharmaceutical 
alternatives  together  with  a  citation  of 
supporting  evidence  described  in  para¬ 
graph  (c)  of  this  section  and  a  siunmary 
of  its  contents. 

(c)  Scientific  evidence  cited  in  the 
petition  shall  include  specific,  precise  In¬ 
formation  such  as : 

(1)  The  product  names,  batch  num¬ 
bers,  labeling,  and  the  Identity  of  the 
manufacturer,  packer,  or  distributor  of 
the  hatches  of  the  subject  pharmaceuti¬ 
cal  equivalents  or  pharmaceutical  alter¬ 
natives  included  In  the  studies  on  which 
the  evidence  is  based. 

(2)  The  results  of  all  in  vitro  piiysical 
and  chemical  tests  conducted  on  the 
batches  of  the  subject  pharmaceutical 
equivalents  or  pharmaceutical  alterna¬ 
tives  to  determine  whether  they  meet 
compendial  or  other  applicable  stand¬ 
ards  of  identity,  strength,  quality,  and 
purity,  Including  potency  and.  where 
applicable,  content  uniformity,  disinte¬ 
gration  rates,  and  dissolution  rates, 

(3)  The  results  of  any  in  vitro  physiC(i- 
chemical  tests  conducted  on  the  batches 
of  the  subject  pharmacputical  equival¬ 


ents  or  pharmaceutical  alternatives 
studied  other  than  those  specified  In  the 
compendial  or  other  applicable  stand¬ 
ard,  e.g.,  particle  size. 

(4)  The  results  of  any  in  vivo  bio- 
equivalence  test  or  in  vitro  bioequlval- 
ence  test  conducted  on  the  batches  of 
the  subject  pharmaceutical  equivalents 
or  pharmaceutical  alternatives  studied 
Tliese  results  shall  present  a  validation 
of  the  analytical  methodology,  includ¬ 
ing  the  standard  curve  used  and  a  de¬ 
scription  of  the  metliod  of  calculation  of 
results,  and  a  description  of  the  phar¬ 
macokinetic  model  and  or  statistical 
model  used  in  analyzing  the  data. 

(5)  A  full  description  of  the  analyti¬ 
cal  procedures  and  equipment  used  in 
conducting  an  in  vivo  w  in  vitro  test  on 
the  subject  pharmaceutical  equivalent 
or  pharmaceutical  alternatives. 

(d)  Each  person  submitting  a  petition 
to  establish  a  bioequivalence  require¬ 
ment  under  this  subpart  shall  include  in 
the  petition  copies  of  published  report, 
in  the  scientific  literature  a^d^mlpub- 
lished  material  that  support  tlie  estab¬ 
lishment  of  a  bioequivalence  require¬ 
ment  for  the  subject  pharmaceutical 
equivalents  or  pharmaceutical  alterna¬ 
tives. 

(e*  Each  person  submitting  a  peti¬ 
tion  to  establish  a  bioequivalence  re¬ 
quirement  under  this  subpart  shaQ  in¬ 
clude  in  the  petition  information  as  to 
the  availability  of  sufficient  samples  of 
the  subject  pharmacAitlcal  equivalent;, 
or  pharmaceutical  alternatives  studied  t  > 
permit  confirmatory  testing  by  the  Fooa 
and  Drug  Administration. 

§  320.55  Krquirenifiils  for  ImU-Ii 

iiig  ami  eertificalion  by  the  FimmI  an*l 
Drug  Administration. 

(a)  If  the  Commissioner  determiue.s 
that  individual  batch  testing  by  the  Foo(.i 
and  Drug  Administration  is  necessary  to 
assure  that  all  batches  of  the  same  dru.^ 
product  meet  an  appropriate  in  vitro  test 
he  shall  include  in  the  bioequivalence 
requirement  a  requirement  for  manu¬ 
facturers  to  submit  samples  of  eacii 
batch  to  the  Food  and  Drug  Administra¬ 
tion  and  to  withhold  distribution  of  tlie 
batch  until  notified  by  the  Food  and 
Drug  Administration  that  the  batch  mav 
be  introduced  into  interstate  commerce 

(b)  The  Commissioner  will  ordinarily 
terminate  a  requirement  for  a  manuf ac  - 
turer  to  submit  samples  for  batch  test¬ 
ing  on  a  finding  that  the  manufacturer 
has  produced  four  consecutive  batcius 
that  were  tested  by  the  Food  and  Drusi 
Administration  and  found  to  meet  tlie 
bioequivalence  requirement,  unless  tlie 
public  health  requires  tliat  batch  te.stiiu 
be  extended  to  additional  batches 

§  .320.56  K(‘(|ilir('im‘iil>>  ftir  in  vilro  It  .1- 
ing  of  oat’ll  balt-li. 

If  a  bioequivalence  requirement  speci¬ 
fies  a  currently  available  in  vitro  test  or 
an  in  vitro  bioequivalence  standard  com¬ 
paring  the  drug  product  to  a  reference 
standard,  the  manufacturer  shtdl  c<m- 
duct  the  test  on  a  sample  of  each  batch 
of  the  drug  product  to  assure  batch-to- 
batch  uniformity. 
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§  •120.57  Kequiremtml*  fur  tiio  ro(i<iu4-l 
f»f  in  vivo  bi«H^uiv.ilttirr-  tc-liiiii  in 
liunians. 

ia‘  If  a  bioequivalence  requirement  - 
provides  for  in  vivo  testing  in  humans,  a 
manufacturer  shall  conduct  thLs  testing 
according  to  the  procedure.s  in  §  320.24, 
using  the  most  accurate,  sensitive,  and 
reproducible  method  available,  and  using 
the  reference  material  specified  in  the 
bioequivalence  requirement. 

(b*  Clinical  trials  demonstrating 
safetj-  and  effectiveness  shall  be  used  to 
establish  bioequivalence  only  if  other 
methods  are  not  available. 

<c)  If  a  bioequivalenoe  requirement 
provides  for  in  vivo  testing  in  humans 
using  a  method  other  than  clinical  trials, 
a  manufacturer  shall  conduct  this  test¬ 
ing  to  assure  that  his  product  meets  the 
bioequivalence  requirement  even  though 
his  product  is  the  subject  of  an  approved 
full  new  drug  application  containing 
clinical  evidence  of  .safety  and  effective- 
ne.ss. 

^  320..>o  K4'«|uir<-<tM-nl>  fur  tourivt'l  iiig  a 

prctdua  t  to  • 

h-iK'f  r<-quir<-nM*iit. 

ia>  If  a  bioequivalence  requirement 
is  established  for  a  drug  product  subject 
to  a  new  ding  application  that  became 
effective  before  October  10.  1962,  or  for 
an  identical,  related,  or  simUar  drug 
product  under  §  310.6  of  this  chapter,  the 
product  may  lawfully  be  introduced  into 
interstate  commerce  as  follows 

(1)  Any  manufacturer  who  holds  an 
approved  full  or  abbreviated  new  drug 
application  for  the  drug  product  on  the 
date  the  bioequivalence  requjfement  be¬ 
comes  effective  shall  submit  and  obtain 
approval  by  the  Food  and  Drug  Admin¬ 
istration  of  a  supplemental  application 
that  provides  evidence  ttiat  the  drug 
product  meets  the  bioequivalence  re¬ 
quirement.  If  a  supplemental  application 
is  submitted  within  the  time  frame  speci¬ 
fied  in  the  regulation  eetablisiiing  the 
bioequivalence  requirement,  the  manu¬ 
facturer  may  continue  to  market  the 
drug  product  unless  and  until  the  sup¬ 
plemental  application  is  disapproved  and 
approval  of  the  new  drue  application  is 
withdrawn. 

(2)  Any  manufacturer  who  does  not 
hold  an  approved  full  or  abbreviated  new 
drug  application  for  the  drug  product 
on  the  effective  date  of  the  bloequiva- 
lence  requirement  sdiall.  before  intro¬ 
ducing  the  drug  product  into  interstate 
commerce  submit  and  obtain  approval 
by  the  Pood  and  Drug  Administration  of 
a  full  or  abbreviated  new  drug  applica¬ 
tion,  as  applicable,  tliat  provides  evi¬ 
dence  that  the  drug  product  meets  the 
bioequivalence  requireraMit. 

If  a  bioequivalenoe  requirement  is 
established  for  a  drug  product  subject 
to  a  new  drug  application  ttiat  was  ap¬ 
proved  on  or  alter  October  10,  1962.  the 
product  may  lawfully  be  Introduced  into 
interstate  commerce  os  frtlows : 

( 1  >  Any  manufacturer  who  holds  an 
approved  full  new  drug  apidication  for 
the  drug  product  on  the  effective  date 
of  the  bioequivalence  requirement  shall 


submit  and  obtain  approval  by  the  Food 
and  Drug  Administration  of  a  sui^e- 
mental  application  thai  provides  evi- 
,  deuce  that  the  drug  product  meets  the 
bioequivalence  requirem«it.  If  a  supple¬ 
mental  application  is  submitted  within 
the  time  frame  specified  in  the  regula¬ 
tion  establishing  the  bioequivalence  re¬ 
quirement.  the  manufacturer  may  con¬ 
tinue  to  introduce  the  drug  product  into 
interstate  commerce  unless  and  until 
the  supplemental  application  is  disap¬ 
proved  and  approv^  of  the  new  drug 
application  is  withdrawn. 

i2»  -Any  manufacturer  wlio  d^as  not 
hold  an  approved  full  new  drug  .vppUca- 
tion  for  the  drug  prodtict  on  the  effective 
date  of  the  bioequivalence  requirement 
shall,  before  introducing  tlie  drug  prod¬ 
uct  into  interstate  commerce,  submit 
and  obtain  approval  by  the  Food  and 
Drug  Administration  of  a  full  new'  drug 
application  that  provides  evidence  that 
the  drug  product  meets  tlie  bioeqmva- 
lence  requirement. 

(O  If  a  bioequivaleuce  requirement  Ls 
established  for  a  drug  product  ttiat  is 
not  subject  to  the  new  drug  provisions 
of  the  act.  the  product  may  lawfully  be 
introduced  into  interstate  commerce  a.s 
follows; 

'1'  The  manufacturer  records  and 
maintains  evidence  that  the  drug  prod¬ 
uct  meets  the  bioequivalence  require¬ 
ment.  Upon  written  request  or  notice  in  ' 
the  Feder.^l  Register,  the  manufacturer 
shall  promptly  submit  this  evidence  to 
the  Food  and  Drug  Administration. 

(2>  Tlie  drug  product  is  manufactured 
in  accordance  with  current  good  manu- 
factui'ing  practice,  as  determined  by  the 
requirements  in  Part  211  of  this  chapter 

<3i  The  drug  product  is  labeled  in 
compliance  with  the  act  and  this  chG^ter. 

'd>  A  manufacturer  may  mtroduce 
into  interstate  commerce  a  drug  product 
for  which  a  bioequivalence  requirement 
is  established  only  if  he  complies  with 
tills  section.  Introduction  of  the  drug 
product  into  interstate  commerce  not  in 
compliance  with  this  section  is  illegal 
and  subject  to  regulatory  action. 

(el  Upon  disapproval  of  a  full  or  ab¬ 
breviated  new  drug  application  or  sup¬ 
plemental  application,  the  proceduras 
for  disapproval  of  any  new  drug  applica¬ 
tion  under  section  505(d)  of  Uie  act  ap¬ 
ply.  Introduction  of  the  drug  product 
involved  into  interstate  commerce  is  il¬ 
legal  unless  the  Commissioner.  In  his 
discretion,  determines  to  stay  Uiis  disap¬ 
proval  for  a  particular  drug  product  on  a 
finding  that  all  of  the  following  condi¬ 
tions  are  met; 

(li  Tlip  drug  product  was  being  law¬ 
fully  marketed  on  the  effective  date  of 
the  bioequivalence  requirement,  i.e .  If 
a  new  drug,  it  w'as  already  subject  to  an 
approved  full  or  abbreviated  new  drug 
application. 

2 '  The  dmg  product  is  medically  nee  - 
es,sary,  e.g.,  it  is  used  in  treatment  of  a 
serious  disease  or  condition  for  which 
no  alternative  therapy  is  available. 

(3)  There  is  not  an  adequate  supply 
of  identical  or  similar  drug  products  sub¬ 
ject  to  an  approved  full  or  abbreviated 
new  drug  application  cont.alning  bio- 


larr 

equivalence  data  to  fulfill  medical  needs. 

(4)  The  manufacturer  submits  a  full 
or  abbreviated  new  drug  application  or 
supplemental  appUcatlou.  as  applicable, 
containing  an  acceptable  protocol  for  the 
conduct  of  bioequivalence  studies  and 
initiates  action  to  conduct  and  complete 
the  necessary  studies  witliin  the  time 
frame  set  forth  in  the  bioequivalence  re¬ 
quirement. 

§  320. .>9  Biut'quh  aleiu'e  rt-iitiimiit-iil.'* 
ba»(Hl  on  data  >oluiilarily  !>uhinitl<-d. 

-a’  A  bioequivalence  requirement  es¬ 
tablished  under  this  subpart  may  specify 
an  analytical  method,  e.g.,  a  current  in 
vitro  test,  an  in  vitro  bioequivalence 
standard,  or  an  in  vivo  bioequlvalence 
test,  that  is  based  on  data  and  informa¬ 
tion  voluntarily  submitted  to  the  Pood 
and  Drug  Administration,  even  thougli 
these  data  and  information  are  exempt 
from  public  disclosure  under  5  4  61  of 
thus  chapter, 

»b)  A  summary  of  the  voluutarily  sub¬ 
mitted  data  and  information  on  which 
the  bioequivalence  requirement  is  based, 
prepared  in  one  of  the  following  two  al¬ 
ternative  ways,  shall  be  publicly  released 
when  the  bioequivalen».e  requirement  i.s 
proposed : 

(1)  Tlie  Food  and  Drug  Administra¬ 
tion  may  at  an  appropriate  time  before 
proposing  the  bioequlvalence  require  - 
.  ment  require  the  person  who  voluntarily 
submitted  the  data  and  information  to 
prepare  a  summary  of  these  data  and 
information,  that  will  be  reviewed  and, 
where  appropriate,  revised  by  the  agency 

<2>  Tlie  Pood  and  Drug  Administra¬ 
tion  may  prepare  its  own  summary  of 
the.se  data  and  Information, 

(c)  A  bioequivalence  requirement  may 
specify  an  analytical  method  contained 
in  a  petition  or  approved  new  drug  ap¬ 
plication,  or  based  on  data  and  informa¬ 
tion  voluntarily  submitted  to  the  Food 
and  Drug  Administration,  unless  the 
method  serves  no  regulatory  or  compli¬ 
ance  purpose  and  is  shown  to  be  exempt 
from  public  disclosure  under  §  4  61  of 
this  chapter. 

§  320.60  BicK‘4|uivaii‘ii4't‘  rcqiiimiioiilH 
for  a  drug  product  subject  to  an  obi 
drug  luonograpli. 

If  the  Commissioner  establishes  ^ 
old  drug  monograph  for  a  drug  product 
for  which  a  bioequivalence  requirement 
has  been  established  under  this  subpart, 
the  provisions  of  this  subpart  as  they  re¬ 
late  to  that  drug  product  are  thereiiy 
revoked. 

§  .320.61  Kcquirciucnt.’>  for  in  vivo  tcvi- 
ing  of  a  drug  product  not  meeting  an 
in  vitro  biocipiivalencc  standard. 

(a)  If  a  drug  product  fails  to  meet  an 
In  vitro  bioequivalence  standard  estab- 
listied  under  this  subpart  and  a  manu¬ 
facturer  nevertheless  wishes  to  market 
the  product  without  reformulation,  the 
manufacturer  may  do  so  if  he  demon¬ 
strates  the  bioequivalence  of  the  drug 
product  by  in  vivo  testing  in  humans  of 
three  consecutive  batches  of  the  drug 
product  and  develops  an  in  vitro  test 
that  assures  the  bioequlvalence  of  hia 
product  from  batch-to-batch. 
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(b)  The  reference  material  to  be  used 
by  a  manufacturer  in  conducting  in  vivo 
testing  in  humans  under  this  section 
shall  be  a  drug  product  that  meets  the 
in  vitro  bioequivalence  standard. 

§  320.62  Hequircitu'iits  for  iiiaiiilenaiice 
of  r«'«‘ords  of  hiocquivairnce  testing. 

All  records  of  in  vivo  or  in  vitro  tests 
conducted  on  any  marketed  batch  of  a 
drug  product  to  assure  that  the  product 
meets  a  bioequivalence  requirement  shall 
be  maintained  by  the  manufacturer  for 
at  least  2  years  after  the  expiration  date 
of  the  batch  and  submitted  to  the  Pood 
and  Drug  Administration  on  request. 

Effective  date;  These  regulations  shall 
become  effective  February  7,  1977. 

(Secs.  201  (p),  602,  605.  701(a),  62  Stat.  1041- 
1042  as  amended,  1060-1063  as  amended,  1055 
(21  UJ3.C.  321  (p),  362,  366,  371(a))  .) 

Dated :  December  30,  1976. 

Sherwin  Gardner, 

Acting  Commissioner  oj 

Food  and  Drugs. 

|FR  Do.  .77  568  Piled  1-6-77; 8  45  am) 


[Docket  No.  75N- 60511  i 

PART  314 — NEW  DRUG  APPLICATIONS 

PART  320— BIOAVAILABILITY  AND 
BIOEQUIVALENCE  REQUIREMENTS 

Procedures  for  Determining  the  In  Vivo 
Bioavailabiiity  of  Drug  Products 

Tlie  Food  and  Drug  Administration 
«PDA)  is  issuing  final  regulations  defin¬ 
ing  the  terni  “bioavailabiiity”  establish¬ 
ing  requirements  for  the  inclusion  of 
bioavailabiiity  data  in  certain  new  drug 
applications  and  supplements,  and  es- 
t^lishing  acceptable  procedures  for  de¬ 
termining  the  bioavailabiiity  of  drug 
products.  The.se  regulations  arc  effective 
July  7,  1977. 

In  the  Federal  Regi.ster  of  June  20, 
1975  (40  PR  26157) ,  the  Commi-ssioner  of 
Pood  and  Drugs  proposed  regulations  to 
define  the  term  "bioavailabiiity,”  to  set 
forth  the  purposes  of  bioavailabiiity 
.studies,  and  to  establish  methods  and 
procedures  for  determining  tlie  bioavail¬ 
abiiity  of  drug  products.  Interested  per¬ 
sons  were  invited  to  submit  comments 
regarding  the  proposal  on  or  before  Au¬ 
gust  4,  1975.  In  response  to  requests,  the 
Commissioner  extended  the  comment  pe¬ 
riod  to  September  19,  1975,  notice  of 
which  was  published  in  the  Federal  Reg¬ 
ister  of  August  15,  1975  (40  PR  34407) . 

The  Commissioner  received  a  total  of 
34  written  comments  from  individuals, 
trade  and  professional  associations, 
pharmaceutical  manufacturers,  and 
State  and  Federal  government  agencies. 
Twenty  of  these  made  .substantive  com¬ 
ments  on  the  proposed  regulations,  4 
comments  from  individual  consumers 
supported  action  to  assure  drug  uniform¬ 
ity,  and  10  other  comments  were  more 
closely  related  to  other  proposed  regula¬ 
tions  published  in  the  Federal  Register 
of  June  20,  1975  (40  FR  26164) .  and  will 
be  considered  alimg  with  other  comments 
.submitted  In  response  to  those  other  pro¬ 
posed  r^ulations.  AH  of  the  comments 


may  be  seen  at  the  ofiQce  of  the  Hearing 
(Tlerk,  Pood  and  Drug  Administration, 
Rm.  4-65,  5600  Fishers  Lane.  Rockville, 
MD  20857,  between  the  hours  of  9  a.m. , 
and  4  p.m.,  Monday  through  Friday. 

After  reviewing  the  comments  and  the 
proposed  regulations,  the  Commissioner 
concludes  that  the  proposed  regulations 
should  be  reorganized.  He  believes  that 
the  bioavailabiiity  regulations  proposed 
in  §  320.2  are  too  complex  to  be  contained 
in  only  one  section  of  the  Code  of  Federal 
Regulations.  Therefore,  in  the  final  reg¬ 
ulations  he  is  rearranging  and  redesig¬ 
nating  proposed  §  320.2  as  §§  320.21 
through  320.31  and  placing  them  in  new 
Subpart  B — Procedures  for  Determining 
the  Bioavailabiiity  of  Drug  Products. 
This  action  will  assure  that  the  bioavail¬ 
abiiity  regulations  are  easier  to  find,  read, 
and  understand. 

To  aid  the  reader,  the  following  table 
is  provided  to  show  the  relationship  of 
the  final  regulations  to  those  propos^  in 
S  320.2. 


Proposed  Final 

§  320.2(a)  _  5  320.21 

5  320.2(b)  _ _ 5  320.24 

5  320.2(c)  _  «  320.22 

5  320.2(d)  (1),  (2),  (3). 

and  (4) _  5  320.25 

5  320.2(d)  (6)  (l)-(vl)  5  320.26 

§  320.2(d)  (6)  (vli)  _  §  320.28 

§  320.2(d)  (6)  . .  5  320.27 

5  320.2(d)(7)  §320.29 

5  320.2(d)(8)  . —  §  320.30(a)  (b) 

5  320.2(d)(9)  §320.23 

§  320.2(e)  _ _  5  320.31 

5  3205(f)  _ - .  §  320.30(C) 


The  substantive  comments  were  con¬ 
cerned  with  various  specific  provisions 
of  the  proposed  regulations  and  con¬ 
tained  reeommendations  for  changes. 
The.se  comments  and  the  Commis¬ 
sioner’s  conclusions  concerning  them 
are  discussed  below. 

Definition  of  Bioavailability 

1.  One  comment  stated  that  the  term 
“therapeutic  moiety”  in  the  proixised 
definition  of  “bioavailabiiity”  should  be 
replaced  by  “parent  drug  and/or  its 
metabolites.”  The  comment  noted  that, 
in  determining  bioavailabiiity,  one  is 
limited  by  available  methodology  and 
knowledge  with  the  result  that,  in  many 
cases,  there  is  no  assurance  that  the 
actual  therapeutic  moiety  is  measured. 
Tliis  comment  also  recommended  that 
the  phrase  “becomes  available  to  the 
site  of  drug  action”  be  deleted  since  it  is 
overly  optimistic  to  presume  that  bio¬ 
availability  data  consisting  of  estimates 
of  parent  drug  and/or  metabolite  con¬ 
centration  in  body  fluids,  rate  of  excre¬ 
tion,  or  the  measurement  of  an  acute 
pharmacologic  effect  provides,  as  a  gen¬ 
eral  rule,  an  estimate  of  the  availability 
of  the  therapeutic  moiety  at  the  site  of 
drug  action. 

The  Commissioner,  while  agreeing  in 
principle  with  the  comment  regarding 
the  term  “therapeutic  moiety,”  believes 
that  the  term  “active  drug  ingredient” 
is  more  appropriate  and  better  imder- 
stood  than  the  term  "parent  drug.”  The 
Commissioner  does  not  agree  tliat  the 
term  “bioavailabiiity”  should  refer  to 


“metabontes.”  Altliough  bioavailabiiity 
may  be  determuied  by  measurements  of 
metabolites  in  body  fluids  or  excretory 
products,  bioavailabiiity  per  se  does  not 
involve  absorption  of  metabolites.  He 
also  believes  that  in  some  drug  products 
the  therapeutic  moiety,  not  the  active 
drug  ingredient,  is  absorbed.  Therefore, 
he  concludes  that  the  term  “active  di-ug 
ingi-edient  or  therapeutic  moiety”  shall 
be  substituted  for  the  term  “therapeutic 
moiety”  in  the  definition  of  •bioavail¬ 
abiiity”  in  §  320.1. 

The  Commissioner  agrees  tliat  bio¬ 
availabiiity  data  alone  do  not  estimate 
the  availability  of  the  therapeutic  moiety 
at  the  site  of  drug  action.  It  is  scien¬ 
tifically  valid  to  assume,  however,  that 
if  an  active  drug  ingi'eient  or  thera¬ 
peutic  moiety  reaches  a  reasonable  ex¬ 
tent  of  systemic  circulation  at  a  reason¬ 
able  rate,  the  therapeutic  moiety  will 
also  become  available  at  the  site  of  drug 
action,  e.g..  brain,  heart,  or  kidneys.  For 
this  reason,  the  Commissioner  concludes 
that  reference  to  availability  at  site  of 
drug  action  should  not  be  deleted.  He 
also  believes  that  omission  of  such  a 
reference  would  incorrectly  focus  the 
definition  of  bioavailabiiity  exclusively 
on  absorption  of  the  active  drug  ingredi¬ 
ent  or  therapeutic  moiety  from  the  drug 
product.  Even  where  such  absorption  is 
total,  the  product  may  not  be  bioavail - 
able  because  an  insufiScient  amount  of 
the  active  drug  ingredient  or  therapeu¬ 
tic  moiety  reaches  the  systemic  circula¬ 
tion.  In  certain  instances,  e.g.,  high  first- 
pass  metabolism  in  the  liver  or  rapid 
renal  clearance,  the  active  drug  ingredi¬ 
ent  or  therapeuMc  moiety  must  be  ab¬ 
sorbed  at  a  rate  sufficient  to  overcome 
the  metabone  or  elimination  mechanism 
and  reach  tlse  Efneteimc  circulation  so 
that  the  therapeuMe  moiety  will  become 
available  at  the  sRe  of  drug  action  in 
sufficient  amonnte  to  elicit  the  intend¬ 
ed  therapeutic  effect. 

The  CommiseioBer  also  concludes  that 
it  is  inappropriate  to  include  in  the  defi¬ 
nition  of  bic^vaihbillty  the  means  by 
which  bioavailabiiity  is  usually  estimat¬ 
ed.  Therefore,  in  §  320.1  of  the  final  reg¬ 
ulations  he  Is  defining  bioavailabiiity  as 
“the  rate  and  extent  to  which  the  active 
drug  ingredient  or  therapeutic  moiety  is 
absorbed  from  a  drug  product  and  be¬ 
comes  available  at  the  site  of  drug  ac¬ 
tion.”  He  is  deleting  the  phrase  "usual¬ 
ly  as  estimated  by  its  concentrations  in 
body  fluids,  rate  of  excretion,  or  acute 
pharmacological  effect”  from  the  pro¬ 
posed  definition  of  bioavailabiiity.  The 
measurements  usually  used  in  a  determi¬ 
nation  of  bioavailabiiity  are  set  forth  in 
§  320.24(a)  of  the  final  regulation.s. 

2.  Another  comment  suggested  that 
the  definition  of  bioavailabiiity  be  re¬ 
stricted  to  the  time  course  of  the  ad¬ 
ministered  drug  in  the  systemic  circu¬ 
lation.  This  comment  stated  that  it  is  im¬ 
portant  that  the  time  dependency  of  the 
event  be  emphasized  because  it  is  critical 
to  the  definitiem  and,  while  urinary  ex¬ 
cretion  and  acute  pharmaeological  ef¬ 
fects  are  important  methods,  they  are 
used  under  the  assumption  that  they  re- 
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flpct.  via  a  linear  traiisformaWon,  the 
rate  and  extent  of  avaflability  to  the 
general  circulation.  Thne,  the  aoncept  of 
bioavailability  is  understood  by  most  of 
the  pharmaceutical  scientific  community 
to  mean  the  rate  and  extent  of  absorp¬ 
tion  from  those  drug  products  in  which 
the  object  of  the  formulation  is  to  put 
the  active  drug  ingredient  into  the  sys¬ 
temic  circulation.  The  comment  also  sug¬ 
gested  that  the  definition  be  restricted  to 
systemic  drug  products  since  bioavail¬ 
ability  of  products  intended  for  topical 
or  local  use  is  not  measured  by  the  rate 
and  extent  of  absorption  from  these 
products  into  the  systemic  circulation. 

The  Commissioner  disagrees  that  bio¬ 
availability  is  determined  only  by  meas*- 
urement  of  the  concentration  of  the  ac¬ 
tive  drug  ingredient  or  Uierapeutic 
moiety  in  the  systemic  circulation.  He 
concludes  that  other  methods  used  for 
determining  bloavailabflity,  e.g.,  meas¬ 
urements  of  urinary  excretion  rates  or 
acute  pharmacological  effects,  are  based 
on  valid  scientific  assumptions  that  are 
underetood  and  accepted  by  the  scientific 
community.  He  also  finds  tiiat  such  a  re- 
stricti(m  is  not  practicable  in  view  of 
available  methodology  and  scientific 
knowledge. 

The  CkHnmissioner  also  disagrees  that 
tlie  definition  of  bioavaflabillty  should  be 
restricted  to  syst«nic  drug  products.  The 
concept  of  bioavailability  applies  to  all 
drug  products.  The  CXMnmi^oner  ac¬ 
knowledges,  however,  that  a  requirement 
for  bioavailability  studies  shoxild  not  ap¬ 
ply  to  certain  drug  produots,  e.g.,  topicals 
for  local  therapeutic  effect.  S^lon 
320.22  of  the  final  regulations  sets  forth 
the  criteria  that  FDA  will  use  to  waive  a 
requirement  fM*  the  submission  of  evi¬ 
dence  of  in  vivo  bioavailability. 

3.  A  third  (xmiment  stated  that,  to 
avoid  ambi^ty  and  (xxifusicm.  the  term 
bioavailability  should  be  redefined  to  al¬ 
low  a  determination  of  bioavaflabillty  by 
measurement  of  a  number  of  i^ysical  di¬ 
mensions.  The  comment  suggested  that 
bioavaUabllity  be  defined  as  “the  sum  of 
knowledge  that  allows  oae  quantitatively 
to  define,  Insofar  as  is  technically  feasi¬ 
ble,  the  dynamic  interrelations  among 
the  following:  (a)  Hie  time-depend^t 
drug  release  from  a  pharmaceutical 
product,  (b)  the  time-dependent  concen¬ 
trations  of  drug  in  various  body  fiuids 
and  tissues,  (c)  the  time-dependent  con¬ 
centrations  of  drug  at  the  sites  of  its  ac¬ 
tions.  (d)  the  time-dependent  actions  of 
the  drug,  (e)  the  time-dependent  rates 
at  which  drug  leaves  the  body,  by  Its 
metabolic  conversion  to  other  subst^ces 
and  by  the  excretion  of  imaltered  drug 
and  its  metabolites  through  various 
routes.” 

Hie  Commissioner  concludes  that  the 
definition  suggested  In  the  comment  is 
not  m’acUcal  for  regulatory  purposes. 
The  concepts  set  forth  in  the  suggested 
definition  are  more  properly  related  to 
the  broad  subject  of  pharmacokinetics 
and  pharmacodynamics,  than  to  the 
more  limited  <xmcept  of  bloavaflabllity 


Requiremsnts  roR  Submission  of 
Bioavailability  Data 

4.  Two  comments  regarding  propocied 
§  320uS(a)  indicated  that,  although  there 
is  great  emphasis  in  the  proposed  regula¬ 
tions  on  bioavailability  problesas  derived 
from  active  drug  ingredients,  this  same 
emphasis  is  not  given  to  the  effects  that 
changes  in  inactive  ingredients  may  have 
on  bioavailability.  These  cooMMents 
stated  tliat  subtle  inclusions  or  changes 
of  inactive  ingredients  in  a  drug  product 
may  have  a  significant  effect  on  btoavaii- 
ability.  Another  comment  indicated  Uiat 
changes  in  dyes,  flavors,  or  preservatives 
are  not  necessarily  good  examjdes  of  sig¬ 
nificant  changes  in  product  formula¬ 
tions.  Hie  comment  suggested  that  bet¬ 
ter  examples  of  significant  changes  re¬ 
quiring  bioavailability  tests  are  changes 
in  excipients,  tablet  compression,  coat¬ 
ings.  v^icles,  and  particle  size.  One  com¬ 
ment  noted  that  the  phrase  “significant 
change  in  product  formulation”  in  pro¬ 
posed  §  320.2(a)(1)  is  too  narrow  and 
v^ue  and  suggested  the  phrase  be  re¬ 
vised  to  read  “changes  beyond  the  varia¬ 
tions  provided  for  in  the  application  witli 
respect  to  product  formulation.” 

The  Commissioner  agrees  wiUi  tliese 
comments  and  conclu<ies  that  any  pro¬ 
posed  change  in  the  manufacturing 
process,  including  a  change  in  product 
formulaticm  or  dosage  strength,  beyond 
the  variations  provided  for  in  tlie  ap¬ 
proved  application  must  first  be  evalu¬ 
ated  and  approved  by  FDA.  These  re- 
quii’ements  are  included  in  §  320.21  ib>  of 
the  final  regulations. 

The  Commissioner  advises  that  past 
FDA  policy  has  been  to  require  in  vivo 
bioavailability  data  (particularly  phar¬ 
macokinetic  data)  in  a  supi^emental 
application  pn^iosing  a  change  in  the 
labeling  to  provide  for  a  new  indication 
for  use,  a  new  dosage  regimen,  or  an  ad- 
ditionsd  dosage  regimen  for  a  special 
patient  population,  e.g..  infants,  if  clin¬ 
ical  studies  are  required  to  support  the 
proposed  change  In  the  labeling. 

In  the  final  regulations  the  Com¬ 
missioner  is  redesignating  proposed 
§  320.2(a)  as  §  320.21.  He  is  also  expand¬ 
ing  §  320.21  to  clarify  the  requirements 
for  the  submission  of  in  vivo  bioavailabil¬ 
ity  data  in  a  full  or  abbreviated  new  drug 
application  (NDA)  or  supidemental  ap¬ 
plication.  Section  320.21  requires  that 
any  full  or  abbreviated  NDA,  and  certain 
supplemental  applications,  submitted 
after  July  7,  1977,  must  include  either 
evidence  demonstrating  the  in  vivo  bio¬ 
availability  of  the  drug  p«oduct  that  is 
the  subject  of  the  application  or  infor¬ 
mation  to  permit  FDA  to  waive  this  re¬ 
quirement  (The  conditions  justifying 
waiver  are  discussed  bdow.)  Supple¬ 
mental  applications  for  which  bioavail¬ 
ability  data  or  waiver  information  is  re¬ 
quired  are  those  pr(HX)8ing  (a)  a  change 
in  the  manufacturing  process,  including 
a  change  in  product  formulation  or 
dosage  strength,  beyond  the  variations 
provided  for  in  the  approved  application, 
or  (b)  a  change  in  the  tabbing  to  provide 


loi  a  new  indication  for  use.  a  new 
dosage  regimen,  or  an  additional  dosage 
regimen  for  a  special  patient  population 
Bioavailability  data  or  waiver  informa¬ 
tion  are  required  for  a  proposed  change 
in  the  labeling  only  if  clinical  studies  are 
required  to  sup>port  the  proposed  change. 

5.  One  comment  suggested  that  the 
words  “concerning  a  significant  change 
in  product  formulation”  be  added  alter 
the  word.s  “supplemental  application”  in 
proposed  5  320.2(a)  (2) .  The  suggestion 
was  made  in  order  that  the  wording  of 
paragraph  (a)  (2>  may  be  consistent  with 
the  wording  of  paragraph  (a)  (1>. 

The  wording  in  proposed  5  320.2(a)  (2) 
was  intended  to  be  consistent  with  the 
wording  of  proposed  5  320.2(a)  (1> .  The 
inconsistency  is  eliminated  in  §  320.21  of 
the  final  regulations,  but  the  word  “sig¬ 
nificant”  has  been  deleted  as  discussed  hi 
paragraph  4  above. 

6.  Two  comments  recommended  that 
the  requirements  of  proposed  §  320.2(a> 
(1>  and  (2'  regarding  the  submission  of 
bioavailability  data  in  an  original  NDA 
be  deleted.  The  comments  stated  that  the 
inclusion  of  such  data  is  unnecessary  and 
may  contribute  to  unwarranted  delay  in 
approval  of  the  application.  Further¬ 
more,  they  argued,  there  is  no  need  to 
show  bioavailability  of  a  drug  product 
subject  to  an  ori^nal  NDA  since  the 
product  must  by  clinical  data  be  proven 
effective  and,  therefore,  bloavailable. 

The  Commissioner  disagrees  with  these 
comments.  As  discussed  in  paragraph  1 
of  the  preamble  to  the  proposal  of 
June  20.  1975  (40  FR  26157),  bioavail¬ 
ability  data  are  necessary  to  define  the 
pharmacokinetic  profile  of  the  new  drug 
and  to  evaluate  the  adequacy  of  the  pro¬ 
posed  labeling  recommendation  regard¬ 
ing  dosage  and  administration.  These 
phaiTnacokinetic  data  are  also  needed  to 
assure  that  the  dosage  formulation  in¬ 
tended  for  marketing  has  the  same  char¬ 
acteristics  as  the  dosage  formulation 
used  in  clinical  studies  to  determine 
safety  and  effectiveness  and  that  there  is 
batch-to-batch  consistency.  The  Inclu¬ 
sion  of  bioavailability  data  in  the  appli¬ 
cation  will  assist  in  evaluating  future 
product  reformulations  or  changes  in 
manufacturing  processes.  As  also  noted 
in  the  preamble  to  the  pr(H)osal,  a  clini¬ 
cal  tri^  to  estaUlsh  the  safety  and  ef¬ 
fectiveness  of  a  drug  product  is  the  least 
accurate,  sensitive,  and  reproducible 
method  for  determining  bioavailability 
and  is  adequate  only  when  other  methods 
are  not  available. 

7.  Under  section  505(j>  of  the  Federal 
Food.  Drug,  and  Cosmetic  Act  (21  U.S.C. 
355(j)),  FDA  may  require  a  holder  of 
an  approved  full  or  abbreviated  NDA 
to  conduct  additional  in  vivo  studies  to 
demonstrate  the  bioavailability  of  the 
drug  product  that  is  the  subject  of  the 
application.  The  Commissioner  there¬ 
fore  is  including  in  §  320.21(f)  of  the 
final  regulations  a  requirement  for  the 
submission  of  in  vivo  bioavailability  data 
if  FDA  notifies  the  applicmit  that  there 
are  data  demonstrattog  that  (a)  the 
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dosage  regimen  In  liie  labeling  is  based 
on  incorrect  assumptions  or  facts  re¬ 
garding  the  pharmacokinetics  of  the 
drug  product  and  following  this  dosage 
regimen  could  potentially  result  in  sub- 
therapeutic  or  toxic  levels,  or  (b)  there 
is  significant  intra-batch  or  batch-to- 
batch  variability,  e.g.,  plus  or  minus  25 
percent,  in  the  bioavailability  of  the  drug 
product.  The  Commissioner  advises  that 
these  requirements  represent  existing 
FDA  policy  mider  .section  605<j)  of  the 
act.  Notlce-and-comment  rule  making 
procedures  are  not  a  prerequisite  to  pro¬ 
mulgation  of  §  320.21(f)  with  these  final 
regulations,  because  it  imposes  no  reg¬ 
ulatory  requirements  but  merely  de¬ 
scribes  the  criteria  used  by  PDA  in  de¬ 
termining  when  to  require  an  NDA 
holder  to  submit  evidence  demonstrating 
in  vivo  bioavailability.  Section  505(J)  of 
the  act  authorizes  PDA  to  require,  either 
by  general  regulation  or  by  order  with 
respect  to  a  specific  NDA,  an  applicant 
to  make  reports  with  respect  to  toe  drug 
subject  to  the  application.  For  these 
reasons,  toe  Commissioner  finds  it  un¬ 
necessary  to  utilize  notice-and-comment 
procedures  in  adopting  §  320.21(f);  he 
does,  however.  Invite  comments  to  de¬ 
termine  whether  these  criteria  should 
be  amended,  modified  or  revoked.  In¬ 
terested  persons  may,  on  or  before 
March  8,  1977,  file  with  toe  Hearing 
Clerk,  Food  and  Drug  Administration, 
Rm.  4-65,  5600  Fishers  Lane,  Rockville, 
MD  20857,  written  comments  in  quin- 
tuplicate  on  §  320.21(f).  Comments  re¬ 
ceived  will  be  available  for  public  inspec¬ 
tion  at  toe  above  office  between  toe  hours 
of  9  a.m.  and  4  p.m.,  Monday  through 
Friday.  Any  changes  justified  by  such 
comments  will  be  the  subject  of  a  fur¬ 
ther  order. 

8.  The  Commissioner,  to  clarify  toe 
intent  of  §  320.21,  has  Included  in  §  320.- 
21(g)  a  statement  that  the  requirements 
for  the  submission  of  evidence  demon¬ 
strating  in  vivo  bioavailability  apply  only 
to  a  full  or  shbreviated  NDA  or  supple¬ 
mental  application  for  a  finished  dosage 
formulation. 

General  Approaches  for  Determining 
Bioavailability 

9.  One  comment  suggested  that  toe 
term  “therapeutic  moiety”  in  proposed 
§  320.2(b)  (2)  (ii)  be  replaced  by  the  term 
“parent  drug  and/or  its  metabolites.” 
The  comment  noted  that  toe  acute  phar¬ 
macologic  effect  measured  may  not  al¬ 
ways  be  elicited  by  the  therapeutic 
moiety. 

The  Commissioner  agrees,  in  principle, 
with  this  comment.  He  concludes,  how¬ 
ever,  that  toe  term  "active  drug  in¬ 
gredient”  is  more  appropriate  than  “par¬ 
ent  drug.”  He  is  revising  §§  320.21 
through  320.31  of  the  final  regulations 
to  expand  toe  term  “therapeutic  moiety” 
to  include  toe  active  drug  ingredient  and 
metabolites,  as  appropriate. 

10.  One  comment  recommended  that 
proposed  §  320.2(b)  (2)  (ii)  be  revised  to 
specify  that  the  acute  pharmacological 
effect  that  forms  toe  basis  of  a  bioavail- 
abili^  study  should  bear  a  relationship 
to  the  anticipated  therapeutic  effect  of 


the  drug  product  and  not  an  ancillary 
side  effect.  The  comment  indicated,  for 
example,  it  would  be  inappropriate  to 
base  a  bioavailability  evaluation  of  aa 
antidepressant  or  other  drug  affecting 
the  central  nervous  system  on  an  aoute 
cardiovascular  or  other  peripheral  phar¬ 
macologic  response  elicited  by  the  com¬ 
pound. 

The  Commissioner  disagrees  “with  tills 
comment.  Tlie  purpiose  of  a  bioavailabil¬ 
ity  study  Is  to  determine  the  rate  and 
extent  of  toe  absorption  of  tlie  active 
drug  ingredient  or  therapeutic  moiety 
from  a  drug  product.  He  concludes  that 
it  is  scientlficaUy  valid  to  determine  bio¬ 
availability  by  a  measiurement  of  an 
acute  pharmeuiological  effect  that  is  at¬ 
tributable  to  the  systemic  circulation  of 
the  active  drug  Ingredient  or  therapeu¬ 
tic  moiety,  even  though  this  effect  does 
not  bear  a  direct  relationship  to  toe  drug 
product’s  anticipated  therapeutic  effect. 
For  example,  FDA  hsis  contracted  for 
bioavailability  studies  on  chlorproma- 
zine  hydrochloride  (an  antiemetic  or 
antipsychotic  agent)  that  relate  absorp¬ 
tion  of  toe  drug  to  its  pharmacological 
effect  on  the  eye. 

11.  One  comment  regarding  proposed 
ft  320.2(b)  (2)  (lii)  stated  that,  although 
a  well-controlled  clinical  trial  may  in 
the  abstract  seem  a  less  sensitive  means 
of  determining  bioavailability,  such  a 
trial  is  the  superior  means  for  determin¬ 
ing  therapeutic  effectiveness,  which  is 
the  intended  goal  of  bioavailability 
studies  in  the  first  place.  The  comment 
noted  that  proposed  §  320.2(b)  Implies 
that  bioavailability  studies  produce 
more  reliable  data  than  the  well-con¬ 
trolled  clinical  trial  for  determining 
therapeutic  equivalence  among  drug  for¬ 
mulations  and  tends  to  give  the  bio¬ 
availability  study  greater  importance 
than  it  deserves.  The  comment  sug¬ 
gested  that  some  statements  be  put  in 
the  regulations  to  reflect  a  balanced 
perspective  regarding  clinical  trials. 

The  Commissioner  agrees  that  clinical 
trials  are  the  optimal  method  for  deter¬ 
mining  the  effectiveness  of  a  drug  prod¬ 
uct.  It  is  not,  however,  the  intent  of  a 
bioavailability  study  to  demonstrate  ef¬ 
fectiveness.  The  purpose  of  a  bioavail¬ 
ability  study  is  to  determine  the  rate 
and  extent  of  absorption.  If  a  drug 
product  is  not  bioavallable,  it  cannot  be 
regarded  as  effective.  However,  a  deter¬ 
mination  that  a  drug  product  is  bio- 
available  is  not  in  itself  a  determination 
of  effectiveness.  The  requirement  for  evi¬ 
dence  of  bioavailability  is  intended  to 
supplement,  nor  replace,  clinical  evi¬ 
dence  of  effectiveness.  Although  clinical 
trials  do  demonstrate  toe  bioavailability 
of  a  drug  product,  such  trials  are  not 
as  accurate,  sensitive,  or  reproducible 
as  other  methods,  e.g.,  blood  level  studies, 
for  obtaining  bioavailability  data.  There¬ 
fore,  the  Commissioner  concludes  that 
no  revision  of  the  regulations  Is 
necessary. 

12.  One  comment  stated  that  it  Is 
evident  that  safety  and  effectiveness,  as 
established  in  clinical  trials,  are  direct 
evidence  of  whether  the  product  Is  ab- 
.sorbed.  For  this  reason,  It  la  Inappro¬ 


priate  to  Impose  a  retroactive  retiUirc- 
ment  for  In  vivo  bioavailability  data  on 
NDA  holders  who  have  conducted  clini¬ 
cal  trials  to  establish  safety  and  effec¬ 
tiveness,  except  In  those  instances  of  sig¬ 
nificant  changes  in  product  formulation 
The  Commissioner  arises  that  the 
bioavailability  regulations  do  not  requii'c 
a  ciurent  holder  of  an  approved  NDA 
to  submit  bioavailability  data  on  toe  drug 
product  that  is  toe  subject  of  toe  appli¬ 
cation.  To  conserve  testing  resources  and 
to  Implement  the  requirements  for  the 
submission  of  bioavailability  data  in  an 
orderly  manner  and  with  logical  priori¬ 
ties,  toe  regulatl<ms  are  being  applied 
prospectively  to  an  future  NDA’s  and  fu¬ 
ture  supplements  to  existing  NDA’s.  The 
Comml^loner  believes  that  this  approach 
is  justified  because  clinical  trials  on  drug 
products  subject  to  existing  NDA’s  create 
a  presumption  of  bioavailability  that 
should  remain  unless  there  is  evidence  to 
the  contrary. 

13.  One  comment,  noting  that  proposed 
§  320.2(b)(1)  states  that  bioavailability 
testing  shall  be  conducted  using  the  most 
accurate  and  sensitive  approach  avail¬ 
able,  questioned  whether  a  manuf  actm'er 
win  be  required  to  conduct  additional 
bioavailability  studies  if  a  more  sensitive 
method  becomes  available  after  he  com¬ 
pletes  such  studies  for  his  drug  product 
using  a  less  sensitive  method. 

The  Commissioner  advises  that  a 
manufacturer  may  be  required  to  con¬ 
duct  additional  bioavailability  studies  if 
a  more  sensitive  method  becomes  avail¬ 
able  and  if  there  is  evidence  that  the 
method  used  by  the  manufacturer  is  hot 
adequate  to  demonstrate  the  bioavail¬ 
ability  of  the  drug  product.  The  Commis¬ 
sioner  believes  that,  in  view  of  limited 
testing  resources,  it  is  impractlc£d  and 
not  in  toe  Interest  of  public  health  to 
require  retesting  whenever  a  more  sen.si- 
tive  method  becomes  available,  particu¬ 
larly  If  this  new  method  is  only  mar¬ 
ginally  more  sensitive  than  prevlou.' 
methods. 

14.  One  comment  suggested  toat  pro¬ 
posed  §  320.2  specify  toat  an  isotopically 
labeled  drug  product  may  be  used  for 
assay  in  those  cases  where  a  more  specific 
assay. method  is  not  available. 

The  Commissioner  does  not  rule  out 
studies  using  radioactive  or  nonradlo- 
active  isotopes;  however,  each  such 
study  must  be  considered  on  an  ad  hoc 
basis.  The  Commissioner  concludes  that 
a  bioavailability  study  using  an  Isotop¬ 
ically  labeled  drug  may  be  deficient  in 
that  such  a  study  involves  a  nonmar- 
ketable  form  of  the  drug  product.  The 
key  to  proper  bioavailability  studies  Is  to 
use  the  dosage  form  Intended  for  com¬ 
mercial  distribution.  If  an  Isotopically 
labeled  versiem  of  toe  drug  product  Is 
used.  It  means  toat  a  special  form  of  the 
active  drug  Ingredient  is  being  used.  ’Ihls 
version  may  differ  in  polymorphic  form, 
psulicle  size,  or  other  physicochemical 
characteristics  from  the  nonlabeled 
active  drug  IngreiUent.  The  bioavailabil¬ 
ity  of  the  isotopically  labeled  drug  prod¬ 
uct  may  differ  from  the  nonlabeled  drug. 
Such  studies,  however,  may  be  approved 
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if  the  in  vivo  performance  of  the 
isotopically  labeled  drug  product  is  fully 
characterized  to  assure  that  it  is  equiva¬ 
lent  to  the  dosage  form  intended  for 
commercial  distribution.  The  Commis¬ 
sioner  is  including  in  §  320.24(d)  (4>  of 
the  final  regulations  specific  reference  to 
radioactive  and  nonradioactive  isotop¬ 
ically  labeled  drug  products.  The  Com¬ 
missioner  concludes  that  a  bioavailability 
study  involving  a  noi^adioactive  isotop¬ 
ically  labeled  drug  product  need  not  be 
conducted  under  a  “Notice  of  Claimed 
Investigational  Exemption  for  a  New 
Drug  ’  if  the  study  is  otherwise  exempt 
from  such  a  requirment  under  §  320.31. 
There  is  no  evidence  that  the  use  of  a 
nonradioactive  isotope  per  se  presents  a 
hazard  to  research  subjects.  The  use  of  a 
radioactively  labeled  drug  product  in  a 
bioavailability  study  shall  be  imder  a 
“Notice  of  Claimed  Investigational 
Exemption  for  a  New  Drug”  submitted 
under  §  312.1.  The  Commissioner  is  in¬ 
cluding  this  requirement  in  §  320.31  <a' 
(2)  of  the  final  regulations. 

Criteria  for  Waiver  of  In  Vivo 
Bioavailability  Data 

15.  One  comment  stated  that  proposed 
§  320.2(c)  (2)  (i)  should  be  revised  by 
adding  the  words  “or  oral”  after  “intra¬ 
venous.”  This  revision  would  permit 
waiver  of  evidence  of  in  vivo  bioavail¬ 
ability  for  a  drug  product  in  solution  for 
oral  use. 

The  Commissiotier  does  not  fully  agree 
with  this  comment.  Any  oral  doSage 
form,  solution  or  otherwise,  must  be 
formulated  and  manufactured  in  such  a 
manner  that  the  active  drug  ingredient 
or  therapeutic  moiety  is  released  from 
the  drug  product  and  becomes  bioavail- 
able,  i.e.,  the  active  drug  ingredient  or 
therapeutic  moiety  is  absorbed  into  the 
systemic  circulation  and  becomes  avail¬ 
able  at  the  site  of  drug  action.  Although 
release  of  the  active  drug  ingredient  or 
therapeutic  moiety  is  not  a  factor  in  an 
oral  solution,  absorption  into  the  sys¬ 
temic  circulation  depends  upon  many 
factors,  including  the  pKa  (the  negative 
logarithm  of  the  ionization  constant  of 
a  chemical  compound)  of  the  active  drug 
ingredient  or  therapeutic  moiety,  the  pH 
of  the  physiological  envhonment,  lipid 
solubility,  viscosity  of  the  solution,  the 
presence  of  certain  inactive  ingredients, 
and  the  stability  of  the  active  drug  in¬ 
gredient  or  therapeutic  moiety  in  the 
gastrointestinal  tract.  The  fact  that  an 
oral  drug  product  is  in  solution  does  not 
guarantee  its  absorption  Into  the  sys¬ 
temic  circulation.  The  Commissioner 
concludes,  however,  that  the  require¬ 
ment  for  the  submission  of  in  vivo  bio- 
availability  data  shall  be  waived  if  a  drug 
product  (a)  is  an  oral  solution,  elixir, 
syrup,  tincture,  or  similar  other  solu¬ 
bilized  form,  (b)  contains  an  active  drug 
ingredient  or  therapeutic  moiety  in  the 
same  concentration  as  a  drug  product 
that  is  the  subject  of  an  approved  full 
NDA;  and  (c)  contains  no  inactive  in¬ 
gredient  that  Is  known  to  significantly 
affect  absorption  of  the  active  drug  in¬ 
gredient  or  therapeutic  moiety.  Section 
320.22(b)  (5)  of  the  final  regulations  per¬ 


mits  this  waiier  if  all  of  these  conditions 
are  met. 

16.  Proposed  §  320.2(c'  <2'  <i'  could  be 
interpreted  as  permitting  waiver  of  the 
.submission  of  ii'  '  ivo  bioavailability  data 
for  any  intnivnaus  solution. 

The  Commissioner  advises  that  this 
was  not  the  intent  of  the  proposal.  Bio¬ 
availability  data  are  needed  to  support 
dosage  recommendations  if  the  intra¬ 
venous  solution  contains  (a'  an  active 
drug  ingredient  or  therapeutic  moiety 
that  is  not  the  subject  of  an  approved 
full  ND.\  or  I  b>  an  active  drug  ingredient 
or  therapeutic  moiety  that  is  the  subject 
of  an  approved  full  NDA  but  which  has 
not  been  approved  for  use  in  an  intra¬ 
venous  solution  in  the  same  solvent  and 
concentration.  The  Commissioner  is 
clarifying  the  proposal's  intent  in  the 
final  regulations.  Section  320.22tb)(l' 
permits  waiver  of  the  submission  of  in 
vivo  bioavailability  data  if  the  intra¬ 
venous  solution  contains  an  active  drug 
ingredient  or  theraF>eutic  moiety  in  the 
same  solvent  and  concentration  as  an 
intravenous  solution  that  is  the  subject 
of  an  approved  full  NDA. 

17.  One  comment  regarding  proposed 
§  320.2(c)(2)  (ii>  and  (iii)  stated  that 
the  term  bioavailability  is  simply  unsuit¬ 
able  w'hen  applied  to  vehicles  'c.g..  emol¬ 
lients  and  syrups*  and  devices.  Another 
comment  stated  that  products  such  as 
emollients  to  the  skin  or  syrups  used  as 
flavored  placebos  are  not  drugs  as  de¬ 
fined  In  section  210(g)  of  the  act  (21 
U.S.C.  321(g))  or  di’ug  products  as  de¬ 
fined  in  §  320.1(b)  of  the  proposed  pro¬ 
cedures  for  establishing  a  bioequivalence 
requirement  and  the  final  regulations 
published  elsewhere  in  this  issue  of  the 
Federal  Register.  The  comment  recom¬ 
mended  that  these  examples  be  deleted 
from  the  proposed  regulations. 

The  Commissioner  advises  that  the 
intent  of  proposed  §  320.2(c)  (2)  (ii)  and 
(iii)  was  to  specify  kinds  of  drug  prod¬ 
ucts  for  which  evidence  of  in  vivo  bio¬ 
availability  may  be  waived.  The  Com¬ 
missioner  disagrees  that  emollients  to 
the  skin  or  syrups  used  as  flavored  place¬ 
bos  are  not  drugs.  Such  products  may 
be  drugs  depending  upon  their  intended 
use.  To  clarify  the  intent  of  the  proposal, 
the  Commissioner  is  revising  the  final 
regulations.  Section  320.22(b)  permits 
waiver  of  the  submission  of  in  vivo  bio¬ 
availability  data  if  the  product  s  bio¬ 
availability  is  self  evident  or  not  neces¬ 
sary  for  the  product  to  achieve  any  of  its 
intended  purposes.  This  section  permits 
waiver  if  the  product  is  a  topically  ap¬ 
plied  preparation  intended  for  local 
therapeutic  effect.  The  Commissioner  is 
deleting  the  reference  to  devices  such  as 
lenses  for  the  eye  and  surgical  sutures. 
These  devices  are  subject  to  and  will  be 
regulated  under  the  provisions  of  the 
Medical  Device  Amendments  of  1976.  not 
the  new'  drug  provisions  of  the  act. 

18.  Four  comments  regard  mg  proposed 
§  320.2(c)  (3i  stated  that  bioavailability 
cannot  be  established  or  guaranteed  by 
an  in  vitro  test  without  proper  in  vivo 
correlation. 

The  Commissioner  concludes  that,  un¬ 
der  the  conditions  set  forth  in  §  320.22 


(d)  of  the  final  regulations,  bioavail¬ 
ability  may  be  demonstrated  by  evidence 
obtained  in  vitro  in  lieu  of  in  vivo  data. 
These  conditions  allow  in  vitro  testing 
only  if  (a)  the  in  vitro  test  has  been  cor¬ 
related  with  in  vivo  data,  (b)  the  te?t 
product  is  compared  to  a  reference  ma¬ 
terial  tliat  has  been  shown  to  be  bio- 
available.  or  (c)  the  test  product  is  com¬ 
pared  to  an  identical  drug  product  that 
is  the  subject  of  an  approved  full  or 
abbreviated  ND.(^.  The  Commissioner  be¬ 
lieves  that  this  approach  is  justified  in 
view  of  the  limited  resources  available 
for  in  vivo  testing  and  is  in  keeping  with 
the  guiding  principle  that  no  unneces¬ 
sary  human  research  should  be  done. 

19.  One  comment  stated  that  in  vitro 
testing  may  be  adequate  to  demonstrate 
the  equivalence  of  a  reformulated  drug 
product  if  the  refomiulation  involves 
changes  in  eolbr.  flavors,  or  preserva¬ 
tives. 

The  Commissioner  agrees  and  the  firel 
regulations  under  §  320.22(d)  (4)  permit 
in  vitro  testing  when  the  proposed  re¬ 
formulated  drug  product  is  identical,  ex¬ 
cept  for  color,  flavor,  or  preservatives,  to 
another  drug  product  made  by  the  same 
manufacturer,  e  g.,  the  same  product  be¬ 
fore  reformulation,  and  if  the  in  vitro 
test  approved  by  FDA  compares  the  re¬ 
formulated  product  to  the  other  drug 
product  and  tliat  other  product  has  pre¬ 
viously  been  shown  to  be  bioavailable. 

20.  One  comment  noted  that  proposed 
§  320.2)c)  (3)  (ii)  requires  the  use  of  an 
in  vitro  dissolution  test.  The  comment 
stated  that  in  viti-o  indicators  other  than 
dissolution  tests  have  been  used  that 
successfully  correlate  with  in  vivo  results 
and  recommended  that  the  statement  “in 
vitro  dissolution  test"  be  changed  to  read 
“in  vitro  test." 

The  Commissioner  agrees  and  is 
amending  tlie  final  regulations  to  delete 
the  word  “dissolution”  wherever  it  ap¬ 
pears  in  conjunction  with  a  requirement 
for  in  vitro  testing. 

21.  Tlie  Commissioner  concludes  that 
the  requirements  for  the  submission 
of  evidence  demonstrating  the  in  vivo 
bioavailability  of  a  solid  oral  dosage 
form  (Other  than  an  enteric  coated  or 
controlled  release  dosage  form)  of  a 
diTig  product  determined  to  be  ef¬ 
fective  for  at  least  one  indication 
in  a  DESI  (Drug  Efficacy  Study  Im¬ 
plementation)  notice,  or  identical, 
related,  or  similar  to  such  a  drug 
product  under  §310.6  (21  CFR  310.6), 
shall  be  waived  if  the  drug  product  is 
neither  one  of  those  identified  in  the 
preamble  to  the  proposed  bioequivalence 
regulations  as  having  an  actual  or  po¬ 
tential  bioequivalence  problem  (see  pro¬ 
posed  procedures  for  establishing  a  bio¬ 
equivalence  requirement  published  in  the 
Federal  Register  of  June  20,  1975  (40 
FR  26164 ) )  nor  an  identical,  related  or 
similar  drug  product.  Tlie  FDA,  in  pre¬ 
paring  the  proposed  bioequivalence  reg¬ 
ulations,  reviewed  all  of  the  drug  prod¬ 
ucts  evaluated  as  effective  for  at  least 
one  indicatimi  in  a  DESI  notice  and  de¬ 
termined  that,  except  for  those  drug 
products  listed  in  the  preamble,  there  is 
at  the  present  time  no  evidence  that 
these  drug  products  have  a  known  or 
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Ijotential  bioequivalence  problem.  Tlie 
Commissioner  believes  that  this  approach 
is  justified  in  view  of  the  limited  avail¬ 
ability  of  resources  for  in  vivo  testing 
and  is  in  keeping  with  the  guiding  prin¬ 
ciple  that  no  unnecessary  human  re¬ 
search  be  conducted.  The  Commissioner, 
on  his  own  initiative,  has  amended 
?  320.22 tc)  of  the  final  regulations  to 
l>ennit  such  a  waiver.  Section  320.22 'c) 
specifies  those  drug  products  determined 
to  be  effective  for  at  least  one  indication 
in  a  DESI  notice  that  have  been  identi¬ 
fied  by  FDA  as  having  a  knov^m  or  po¬ 
tential  bioequivalence  problem.  Those 
drug  products  are  the  same  as  those 
listed  in  the  preamble  to  the  proposed 
bioequivalence  regulations  except  that 
drug  products  not  evaluated  as  effective 
for  at  least  one  indication  have  been 
deleted. 

The  Commissioner  advises  that,  on  an 
ad  hoc  basis,  additional  data  regarding 
product  specifications  or  testing  may  be 
required  for  approval  of  a  full  or  abbre¬ 
viated  NDA  for  individual  drug  products 
if  these  data  are  needed  to  assure  proper 
manufacturing  controls  or  biopharma - 
ceutical  quality.  These  data  may  include, 
among  others,  requirements  regarding 
particle  size  or  in  vitro  dissolution 
testing. 

The  Commissioner  also  advises  that 
the  requirements  of  Subpart  B  of  Part 
320  regarding  the  submission  of  bioavail¬ 
ability  data  for  drug  products  evaluated 
as  effective  for  at  least  one  indication  in 
a  DESI  notice,  or  identical,  related,  or 
similar  to  such  products  imder  §  310.6, 
supersede  all  requir«nents  for  the  sub¬ 
mission  of  bioavailability  data  in  prior 
individual  DESI  notices.  The  Commis¬ 
sioner  also  advises  that  the  procedures 
for  establishing  a  bioequivalence  require¬ 
ment  (see  Subpart  C  of  Part  320  pub¬ 
lished  elsewhere  in  this  issue  of  the 
Federal  Register)  will  be  used  to  estab¬ 
lish  requirements  for  the  submission  of 
bioequivalence  data  for  drug  products 
evaluated  in  the  Drug  Efficacy  Study. 
When  a  bioequivalence  requirement  is 
established  for  any  of  the  drug  products 
listed  in  §  320.22(c),  the  Commissioner 
will  act  to  amend  this  section  to  delete 
the  drug  product. 

22.  The  Commissioner,  on  his  own  ini¬ 
tiative,  is  also  amending  §  320.22(e)  of 
the  final  regulations  to  permit  EDA,  for 
good  cause,  to  defer  or  waive  a  require¬ 
ment  for  the  submission  of  evidence  of 
in  vivo  bioavailability  if  deferral  or 
waiver  is  ctmipatible  with  the  protec¬ 
tion  of  the  public  health.  The  Commis¬ 
sioner  believes  that  these  provisions  are 
necessary  to  allow  FDA  to  permit  the 
continued  marketing  of  medically  im¬ 
portant  drug  products  while  adequate 
methodology  is  being  developed  or  bio¬ 
availability  studies  are  being  conducted. 
For  example,  FDA  may  defer  or  waive 
the  requirement  for  the  submission  of 
evidence  of  in  vivo  bioavailability  when 
FDA,  on  the  basis  of  new  evidence,  re¬ 
quires  manufacturers  to  reformulate 
their  products  to  delete  an  Inactive  in¬ 
gredient.  The  FDA  may  also  defer  such 
a  requirement  If  adequate  methodology 
is  not  available  for  in  vivo  testing.  The 
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Commissioner  believes  that  such  a  de- 
feiTal  is  necessary  to  avoid  the  conduct 
♦of  an  Improper  study  and  unwarranted 
human  research.  In  deferring  or  waiv¬ 
ing  such  a  requirement,  FDA  will  con¬ 
sider  w'hether  protection  of  the  public 
health  will  best  be  served  by  such  de¬ 
ferral  or  waiver  or  by  removal  from  the 
market  of  the  drug  products  until  the 
required  data  are  submitted  in  a  sup¬ 
plemental  application. 

Guidelines  for  the  Conduct  of  In  Vivo 
Bioavailability  Studies 

23.  Two  comments  suggested  that  the 
guidelines  for  the  conduct  of  in  vivo  bio- 
availability  studies  be  revised  to  indicate 
that,  for  systemic  drug  products,  the 
reference  material  of  choice  is  the  same 
active  di*ug  ingredient  or  therapeutic 
moiety  administered  intravenously  in 
solution. 

The  Commissioner  does  not  agree  that 
the  intravenous  administration  of  a  so¬ 
lution  of  the  active  drug  ingredient  or 
therapeutic  moiety  is  necessarily  the  ref¬ 
erence  material  of  choice  in  determin¬ 
ing  the  in  vivo  bioavailability  of  systemic 
dnig  products.  Intravenous  solutions  can 
be  utilized  only  if  there  are  data  avail¬ 
able  that  demonstrate  the  safety  of  the 
intravenous  administration  of  the  active 
drug  ingredient  or  therapeutic  moiety, 
to  assure  that  the  intravenous  adminis¬ 
tration  is  not  toxic  or  does  not  produce 
adverse.  life-threatening  effects.  In  the 
absence  of  information  about  the  per¬ 
formance  of  the  intravenous  adminis¬ 
tration  of  the  drug  in  humans,  such 
studie.«  should  be  limited  to  animals. 

Reference  Materials 

24.  Three  comments  recommended 
that  proposed  §  320.2(d)  d)  <i»  be  re¬ 
vised  to  make  clear  that  the  use  of  an 
oral  solution  or  suspension  as  a  refer¬ 
ence  material  can  give  only  an  index  of 
the  relative  bioavailability,  because  a 
comparison  with  that  form  and  the 
pharmacokinetic  description  derived 
will  alw'ays  contain  the  unknown  factor 
of  the  fraction  of  the  dose  absorbed. 
Moreover,  it  is  quite  conceivable  that  a 
dosage  form  could  be  developed  which, 
by  means  of  surfactant,  buffering,  or 
other  pharmaceutical  techniques,  shows 
better  bioavailability  than  a  solution  or 
suspension  form  of  an  inherently  poorly 
absorbed  drug. 

The  Commissioner  recognizes  that 
only  an  index  of  the  relative  bioavail¬ 
ability  can  be  determined  by  the  com¬ 
parison  of  a  drug  product  to  an  oral  so¬ 
lution  or  suspension  of  the  active  drug 
ingi-edient  or  therapeutic  moiety.  This 
was  the  intent  of  the  proposed  regula¬ 
tions.  Section  320.25(d)  of  the  final  reg¬ 
ulations,  however,  provides  for  a  deter¬ 
mination  of  absolute  bioavailability 
where  necessary  and  wdiere  data  are 
available  to  show  that  the  reference  ma¬ 
terial  may  safely  be  administered  intra¬ 
venously  in  humans. 

25.  Another  comment  regarding  pro¬ 
posed  §  320.2(d)  (1)  (1)  stated  that  the 
reference  material  should  be  a  solution 
of  the  product  or  other  appropriate  dos¬ 
age  form  but  not  a  suspension  because 


of  the  bioavailability  variability  of  the 
suspension  dosage  form.  This  comment 
stated  that  in  many  instances  a  suspen¬ 
sion  of  a  poorly  soluble  active  drug  in¬ 
gredient  may  be  more  p>oorly  absorbed 
than  a  well-formulated  tablet  because  of 
the  presence  of  suspending  agents  which 
add  viscosity,  may  bind  to  the  ingredi¬ 
ent,  and,  in  general,  may  decrease  both 
the  rate  and  extent  of  absorption. 

The  Commissioner  has  determined 
tliat  the  provision  of  proposed  §  320.2 
<d)(l)(i)  «now  1  320.25(d)(1))  allow¬ 
ing  for  the  use  of  an  oral  suspension  as  a 
reference  material  is  intended  to  cover 
those  instances  w’here  the  active  drug 
ingredient  or  therapeutic  moiety  was  not 
soluble  in  a  solvent  that  is  generally 
recognized  as  safe  for  human  consump¬ 
tion.  In  such  cases,  a  suspension  may  be 
an  appropriate  reference  material  pro¬ 
vided  any  suspending  agents  used  in  pre¬ 
paring  the  suspension  do  not  affect  the 
bioavailability  of  the  suspension  and  ai‘e 
generally  recognized  as  safe  for  human 
consumption. 

26.  One  comment  questioned  the  ex¬ 
ample  cited  in  the  last  sentence  of  pro¬ 
posed  §  320.2(d)  (1)  (li)  providing  that, 
in  the  case  of  a  newly  marketed  tablet  of 
a  di*ug  already  marketed  for  intravenous 
administration  only,  the  reference  ma¬ 
terial  shall  ordinarily  be  not  only  the 
currently  marketed  intravenous  solu¬ 
tion  but  also  the  pure  drug  substance  in 
an  oral  solution  or  suspension.  The  com¬ 
ment  stated  that  it  is  difficult  to  see  the 
benefit  of  the  additional  sampling  nec¬ 
essary  for  a  three-way  study  involving 
an  oral  solution  or  suspension  of  the 
drug  when  the  optimum  reference  for 
bioavailability  already  exists  as  the  in¬ 
travenous  form,  unless  the  compound  or 
product  is  such  as  to  raise  the  suspicion 
of  a  problem  with  the  bioavailability  of 
the  oral  dosage  form. 

The  Commissioner  concludes  that 
when  a  new  dosage  form  of  a  drug  (al¬ 
ready  marketed  in  another  dosage  form) 
is  proposed  for  marketing,  it  is  necessary 
to  characterize  fully  the  pharmacoki¬ 
netic  profile  of  the  new  dosage  form  to 
support  dosage  recommendations.  The 
selection  of  the  reference  material  de¬ 
pends  upon  the  scientific  questions  to  be 
answered  and  the  data  needed  to  estab¬ 
lish  dosage  recommendations.  He  agrees 
with  this  comment,  however,  that  in  the 
specific  example  cited  such  information 
can  be  obtained  using  the  Intravenous 
dosage  form  of  the  drug  product  as  the 
sole  reference  material  and  in  §  320.25 
<d)  of  the  final  regulations  has  deleted 
the  example. 

27.  Two  comments  stated  that  pro¬ 
posed  §  320.2(d)  (1)  (ii)  does  not  ade¬ 
quately  differentiate  formulation 
changes  involving  alternate  routes  of 
administration  from  other  types  of 
changes.  For  example,  there  should  be  no 
expectation  that  the  bioavailability  of 
orally,  parenterally,  and  rectally  admin¬ 
istered  drug  products  will  be  comparable, 
and  it  may  be  desirable  for  a  dosage  form 
with  a  different  route  of  administration 
not  to  be  “comparable”  to  the  marketed 
drug  product.  The  comment  suggested 
that  the  last  sentence  in  this  section  be 
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modified  to  state  that  when  a  new  for¬ 
mulation.  a  new  dosage  form,  or  a  new 
salt  or  ester  of  a  marketed  drug  product 
is  to  be  administered  by  an  alternative 
route  to  those  of  the  currently  marketed 
drug  product,  the  purpose  of  an  in  vivo 
bioavailability  test  is  to  determine  the 
bioavailability  of  the  proposed  dosage 
form  relative  to  a  reference  material. 

The  Commissioner  agrees  that  it  may 
be  desirable  for  different  dosage  forms  of 
the  same  active  drug  ingredient  or  thera¬ 
peutic  moiety  to  have  different  bioavail¬ 
ability  profiles  and  that  the  purpose  of  a 
bioavailability  study  is  to  determine  the 
bioavailability  of  the  new  dosage  form. 
He  concludes,  ho\\‘ever,  that  the  regula¬ 
tion  should  clarify  that  bioavailability 
data  are  needed  to  define  the  pharmaco¬ 
kinetic  profile  of  the  new  dosage  form  to 
establish  dosage  recommendations.  The 
selection  of  the  reference  material  will 
vary.  For  example,  if  the  new  dosage 
form  is  a  tablet  and  the  dosage  form 
currently  marketed  is  a  suspension,  the 
appropriate  reference  material  would  be 
not  only  the  mai-keted  dosage  form  but 
also  the  active  drug  ingredient  or  thera¬ 
peutic  moiety  in  an  oral  solution.  How¬ 
ever,  if  the  new  dosage  form  is  a  tablet 
and  the  dosage  form  currently  marketed 
is  an  intravenous  solution,  the  appropri¬ 
ate  reference  material  would  be  the  mar¬ 
keted  dosage  form.  The  appropriate  ref¬ 
erence  material  will  vary  depending  upon 
the  scientific  questions  to  be  answered 
and  the  data  needed  to  establish  dosage 
recommendations.  The  Commissioner  is 
revising  §  320.25(e)  of  the  final  regula¬ 
tions  to  state  that  the  purpose  of  an  in 
vivo  bioavailabilitj'  study  involving  a 
drug  product  that  is  a  new  formulation, 
a  new  dosage  form,  or  a  new  salt  or  ester 
of  an  active  drug  ingredient  or  thera¬ 
peutic  moiety  that  has  been  approved  for 
marketing  is  (a)  to  determine  the  bio¬ 
availability  of  the  new  formulation,  new 
dosage  form,  or  new  salt  oivester  rela¬ 
tive  to  an  appropriate  reference  material 
and  (b)  to  define  the  pharmacokinetic 
parameters  of  the  new  formulation,  new 
dosage  form,  or  new  salt  or  ester  to  es¬ 
tablish  dosage  recommendations.  In  such 
a  case,  the  selection  of  the  reference  ma¬ 
terial  (s)  dei>ends  upon  the  scientific 
questions  to  be  answered,  the  data 
needed  to  establish  comparability  to  a 
currently  marketed  drug  product,  and 
the  data  needed  to  establish  dosage 
recommendations . 

Controlled  Released  Drug  Products 

28.  One  comment  suggested  that,  for 
clarification,  the  words  “controlled  re¬ 
lease”  be  inserted  before  the  word 
“claims”  at  tire  end  of  the  first  sentence 
in  proposed  §  320.2(d)  (1)  (iii) .  As  re¬ 
vised  the  sentence  would  read;  “For  a 
new  drug  product  for  which  a  controlled 
release  claim  is  made,  the  pui*po6e  of  an 
in  vivo  bioavailability  test  is  to  determine 
tiiat  the  new  product  meets  the  con¬ 
trolled  release  claims  made  for  it.” 

The  Conunissioner  disagrees  with  that 
conmient.  He  concludes  that  the  pur¬ 
poses  of  an  in  vivo  bioavailability  study 
of  a  controlled  release  drug  product  are 
to  determine:  (a)  If  the  drug  product 


RULES  AND  REGULATIONS 

meets  the  controlled  release  claim  made 
for  it.  (b)  if  the  bioavailability  profile 
e^tablished  for  the  drug  product  rules  out 
the  occurrwice  of  any  dose  dumping, 
(c>  if  the  drug  product’s  steady-state 
performance  is  equivalent  to  a  currently 
marketed  noncontrolled  release  or  con¬ 
trolled  release  drug  product  that  con¬ 
tains  tlie  same  active  drug  ingredient  or 
theiapeutic  moiety,  and  (d)  if  the  drug 
product’s  formulation  provides  con¬ 
sistent  pharmacokinetic  performance  be¬ 
tween  individual  dosage  units.  He  is  re¬ 
vising  5  320.25 (f>  of  the  final  regulations 
to  clarify  the  purpose  of  a  bioavailability 
study  for  a  controlled  release  drug 
product. 

Combination  Drug  Products 

29.  One  comment  objected  to  proposed 
?  320.2<d>  (3»  requiring  that  combination 
drug  products  must  establish  bioavail¬ 
ability  by  reference  to  simultaneous  ad¬ 
ministration  of  the  individual  active 
drug  ingredients.  The  comment  stated 
that,  if  an  in  vivo-correlated  in  vitro 
bioavailability  test  exists  for  each  com- 
ixinent.  and  the  component  Ls  established 
to  be  bioavailable  frwn  the  combination 
in  accordance  with  that  test,  then  con¬ 
sistent  with  the  mandate  in  other  sec¬ 
tions  of  tiie  proposal  to  limit  human 
testing,  there  is  no  good  reason  to  re¬ 
quire  Uiat  bioavailability  of  each  com¬ 
ponent  be  established  by  reference  to 
simultaneous  administration  of  each 
component,  unless  reason  exists  to  sus¬ 
pect  a  probable  drug  interaction  affect¬ 
ing  the  bioarailability  of  a  component 
from  the  combination.  Another  comment 
stated  that  in  certain  combination  prod¬ 
ucts  the  puipose  of  the  second  ingredient 
may  actually  be  to  enhance  or  inhibit 
the  rate  of  abaorption  of  the  primai’>’ 
ingredient  and,  therefore,  provision  for 
this  tyi>e  of  combination  should  be  in¬ 
cluded  in  the  regulation. 

The  Commissioner  advises  that  the  in¬ 
tent  of  the  regulations  is  to  establish 
that,  generally,  the  purpose  of  a  bio¬ 
availability  study  involving  a  combina¬ 
tion  drug  product  is  to  determine  if  the 
rate  and  extent  of  absorption  of  each 
active  diug  ingredient  or  therapeutic 
moiety  in  the  combination  drug  product 
Is  equivalent  to  the  rate  and  extent  of 
absorption  of  each  active  drug  ingredi¬ 
ent  or  therapeutic  moiety  in  separate 
single-ingredient  preparations  given 
concurrently.  The  Commissioner  re¬ 
iterates  that  the  regulations  require  the 
submission  of  in  vivo  bioavailability  data 
unless  the  requirement  is  waived.  Section 
320.22  of  the  final  regulations  permits 
waiver  of  tills  requirement  for  a  number 
of  reasons,  including  evidence  that  the 
product  meets  an  in  vitro  test  that  as¬ 
sures  bioavailability,  i.e.,  an  in  vitro  test 
that  has  been  correlated  with  in  vivo 
data.  Thus  the  requirement  for  the  sub¬ 
mission  of  in  vivo  data  may  be  waived 
if  the  applicant  submits  eiddence  that 
the  components  of  a  combination  drug 
product  meet  an  in  vitro  test  that 
assures  that  each  component  is  bio- 
availahle. 

The  Commissioner  recognizes  that  in 
certain  cases  a  second  ingredient  in  a 


combination  drug  product  is  intended 
to  affect  the  rate  or  extent  of  absorption 
of  the  primarj'  active  drug  ingredient  or 
therapeutic  moiety.  For  example,  pro¬ 
benecid  may  be  combined  with  ampicil- 
lin  to  inhibit  tlie  tubular  renal  secretion 
of  ampicillin  and  thus.increase  ampicil- 
lin  plasma  levels.  The  Commissioner  is 
revising  §  320.25(g>  (3i  of  the  final  regu¬ 
lations  to  pei-mit  a  bioavailability  study 
involving  a  combination  drug  product  to 
determine  the  rate  and  extent  of  absorp¬ 
tion  of  selected,  but  not  all,  active  drug 
ingredients  or  therapeutic  moieties  in 
the  combination  drug  product.  Tlie  FDA 
may  permit  this  determination  if  the 
pharmacokinetics  and  interactions  of 
the  active  drug  ingredients  or  therapeu¬ 
tic  moieties  in  the  combination  drug 
product  are  well  known  and  the  thera¬ 
peutic  activity  of  the  combination  drug 
product  is  generally  recognized  to  reside 
in  only  one  of  the  active  drug  ingredi¬ 
ents  or  therapeutic  moieties. 

Critically  III  Patients 

30.  Two  comments  questioned  pro¬ 
posed  §  320.2(d)  (4)  banning  bioability 
testing  using  critically  ill  patients.  The 
comments  ^ted  that  it  is  conceiva¬ 
ble  that  products  intended  for  use  in  a 
vastly  altered  physiological  setting,  such 
as  altered  clearance  rate,  electrolyte  im¬ 
balance.  or  hemodynamic  changes,  could 
be  validly  examined  only  in  studies  in¬ 
volving  critically  ill  patients  suffering 
from  renal,  respiratory,  or  cardiovascu¬ 
lar  insufficiency.  One  of  these  comments 
added  tliat  it  is  appreciated  that  the 
therapeutic  support  of  the  patient  is 
paramount  and  studies  in  critically  ill 
patients  should  be  allowed  only  under 
very  special  situations  where  the  pa¬ 
tient’s  safety  is  micompromlsed  and  the 
scientific  goals  warrant  the  study. 

The  Commissioner  stated  in  the  pre¬ 
amble  to  the  proposed  regulations  that, 
in  the  cases  cited  in  the  comment,  bio¬ 
availability  studies  may  be  conducted  on 
suitable  noncritically  ill  patients.  He  be¬ 
lieves  that  studies  on  critically  ill  pa¬ 
tients  are  inappropriate  and  contrarj-  to 
the  best  medical  interest  of  such  indi¬ 
viduals  unless  there  is  a  potential  bene¬ 
fit  to  the  patient.  He  recognizes  that  con¬ 
comitant  bioavailability  studies  cap  be 
conducted  using  critically  ill  patients  to 
allow  for  dosage  titration  and  further 
dosage  prediction.  These  studies  offer  a 
direct  benefit  to  the  patient  because  the 
study  results  can  be  used  to  customize 
the  dosage  regimen  for  the  critically  ill 
patient.  For  example,  a  bioavailability 
study  with  kanamycin  in  uremic  patients 
would  pennit  dosage  adjustments  based 
on  renal  creatinine  clearance  and  serum 
creatinine  levels.  Therefore,  the  Com¬ 
missioner  is  revising  §  320.25 (aH3>  of 
the  final  regulations  to  state  that  crit¬ 
ically  ill  patients  shall  not  be  included 
in  an  in  vivo  bioavailability  study  unless 
the  attending  physician  determines  that 
there  is  a  potential  benefit  to  the  patient. 
Pharmacokinetic  studies  in  critically  ill 
patients  with  an  established  formulation 
for  the  purpose  of  determining  the  effects 
of  a  disease  mechanism  on  drug  metab¬ 
olism  and  drug  action  are  in  no  va,y  pro¬ 
hibited  or  hindered  by  these  regulations. 
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Subject  Variability 

31.  One  comment  stated  that  the  pro¬ 
cedures  used  by  the  majority  of  investi¬ 
gators  to  determine  bioavailability  do 
not  compare  the  physiological  variables 
of  subjects  receiving  test  and  reference 
materials,  rather  they  compare  mean 
values  of  a  measured  variable.  The  com¬ 
ment  added  that,  although  these  investi¬ 
gators  have  measured  the  extent  of  ab¬ 
sorption,  they  have  not  measured  the 
rate  of  absorption  in  determining  the 
bioavailability  of  a  drug  product.  The 
comment  stated  that,  if  the  proposed 
regulation  is  Implemented,  PDA  must  In¬ 
sist  on  a  reevaluation  of  the  submitted 
evidence  of  bioavailability  for  all  mar¬ 
keted  drug  products  and  should  not  ac¬ 
cept  evalua^ns  that  have  compared  the 
average  ext«it  of  absorption. 

The  Commissioner  agrees  that  early 
bioavailability  studies  did  not  consider 
inter-  and  intra-subject  variabilities.  In 
the  last  3  years,  however,  PDA  in  review¬ 
ing  bioavailability  data  has  considered 
subject  variabilities.  The  PDA  has  al¬ 
ways  considered  both  the  extent  and  rate 
of  absorption  in  approving  bioavailabil¬ 
ity  studies.  Thus,  the  data  sut«nitted 
within  the  last  3  years  have  been  eval¬ 
uated  using  the  guidelines  set  forth  in 
the  bioavailability  regulations.  The  Com¬ 
missioner  does  not  believe  that  failure  of 
the  early  studies  to  consider  subject  vari¬ 
abilities  is  reason  to  reevaluate  the  early 
bioavallabllity  studies  unless  there  is 
evidence  that  the  drug  products  included 
in  such  studies  have  a  bioequivalence 
problem.  The  procedures  that  the  Com¬ 
missioner  is  establishing  in  Subpart  C  of 
Part  320  (see  the  June  20,  1975  proposed 
procedures  for  establishing  a  bioequiv¬ 
alence  requirement  and  the  final  rela¬ 
tions  published  elsewhere  in  this  issue  of 
the  Pederal  Register)  are  intended  to 
provide  a  mechanism  for  reviewing  the 
bioequivalence  of  marketed  drug  prod¬ 
ucts  and  for  establishing  additional  test¬ 
ing  requirements  for  those  drug  products 
with  bioequivalence  problems. 

,  Sampling  Time  Intervals 

32.  Two  comments  regarding  proposed 

320.2(d)  (5)  (ill)  and  (iv)  stated  that 

this  section  requires  that  sampling  time 
intervals  for  both  the  test  product  and 
the  reference  material  be  similar;  how¬ 
ever,  to  obtain  c<Mnpetent  estimates  of 
the  rate  and  extent  of  absorption,  sam¬ 
pling  time  intervals  occasionally  need 
not  be  the  same.  Por  example,  in  a  study 
comparing  an  Intravenous  solution  to  a 
tablet,  one  may  desire  to  take  many 
blood  samples  shortly  after  injection  of 
the  Intravenous  solution  whereas,  be¬ 
cause  of  the  characteristics  of  absorption 
from  a  tablet,  only  a  relatively  few  blood 
.samples  need  be  taken  during  the  same 
time  period.  Clearly,  patients  should  not 
be  subjected  to  needless  sampling  of 
blood.  These  comments  suggested  that  in 
proposed  §  320.2(d)  (5)  (hi)  and  (iv)  the 
language  ♦  similar  time  intervals 
for  both  the  test  product  and  the  refer¬ 
ence  material.  Such  samples  shall  be 
taken  with  •  •  ‘’’be  deleted.  Another 
comment  stated  that  the  words  “similar 
time  intervals”  in  proposed  §  320.2(d)  (5) 
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(ill)  and  (iv)  should  be  changed  to 
“identical  time  Intervals”  to  assure  true 
equivalence. 

The  Commissioner  concludes  from 
these  comments  that  there  is  a  misun¬ 
derstanding  regarding  the  intent  of  pro¬ 
posed  §  320.2(d).  This  section  is  intended 
to  provide  general  guidelines  for  the 
study  of  a  multitude  of  drug  products 
each  of  which  could  require  a  unique 
approach.  Por  this  reason,  he  rejects  the 
comment  that  samples  of  body  fluids 
should  be  collected  at  identical  time  in¬ 
tervals:  such  a  requirement  would  not 
permit  the  variability  needed  in  study¬ 
ing  different  products.  To  clarify  these 
provisions,  the  Commissioner  is  revising 
§  320.26(c)  and  (d)  of  the  final  regula¬ 
tions  to  provide  general  guidelines  for 
selection  of  sampling  times.  To  allow 
flexibility  in  the  selection  of  sampling 
times,  he  is  deleting  the  phrase  “similar 
time  intervals  for  both  the  test  poduct 
and  the  reference  material.”  By  way  of 
example,  §  320.26(c)  of  the  final  regula¬ 
tions  states  that,  in  a  study  comparing 
oral  dosage  forms,  the  blood  sampling 
times  should  be  identical.  In  a  study 
comparing  an  intravenous  dosage  form 
and  an  oral  dosage  form,  the  blood  sam¬ 
pling  times  should  be  those  needed  to 
describe  both  the  distribution  and  elim¬ 
ination  phase  of  the  intravenous  dosage 
form,  and  the  absorptive  and  elimina¬ 
tion  phase  of  the  oral  dosage  form.  Por 
other  drug  delivery  systems,  the  sam¬ 
pling  times  should  be  based  on  valid  sci¬ 
entific  reasons. 

33.  One  comment  stated  that,  to  assure 
some  flexibility  in  the  selection  of  urine 
sampling  times,  the  phrase  “imless  some 
other  approach  is  more  appropriate  for 
valid  scientific  reasons”  ^ould  be  in¬ 
serted  at  the  end  of  the  last  sentence  in 
proposed  §  320.2(d)  (5)  (iv). 

The  Commissioner  agrees  and  is  in¬ 
cluding  the  phrase  suggested  in  the  com¬ 
ment  in  S  320.26(d)  of  the  final  regula¬ 
tions. 

34.  Three  comments  objected,  as  being 
somewhat  aiiiitrary.  to  the  requirements 
in  proposed  §  320.2(d)  (5)  (Ui)  and  (v) 
whidi  stated  that  a  drug  product  must  be 
followed  for  three  half-lives  to  study  it 
for  bioavailability  purposes  by  plasma 
assay  or  acute  pharmacological  effect. 
The  comments  noted  that  three  half- 
lives  may  not  be  sufficient  in  some  cases. 
The  duration  of  the  study  must  Instead 
be  based  upon  the  pharmacokinetics  of 
the  compound  under  discussion  and  sug¬ 
gested  that  a  more  reasonable  statement 
might  be  to  ask  that  the  study  be  ccm- 
tinued  for  a  sufficient  period  to  allow 
for  the  achievement  of  a  valid  bioavail¬ 
ability  comparison  between  the  test  and 
reference  material.  The  comments  added 
that,  if  three  half-lives  is  nonetheless 
to  be  a  minimum  standard,  the  appropri¬ 
ate  porticHis  of  these  iiaragraphs  should 
be  changed  to  read:  “the  total  area  under 
the  time  curve  for  a  time  period  for  at 
least  three  times  the  half-life  or  suffi¬ 
ciently  iMiger  for  accurate  determina¬ 
tion  of  the  individual  terminal  half- 
lives.” 

The  (Commissioner  believes  that  the 
pharmacokinetic  ixxifile  of  most  drug 
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products  C8U1  be  determined  by  measuring 
the  rate  and  extent  of  absorption  for  a 
period  of  three  half-lives  of  the  active 
drug  ingi-edient,  therapeutic  moiety,  or 
its  metabohte(s)  being  measured.  For 
some  di’ug  products,  measurement  must 
be  made  for  a  longer  period,  e.g.,  five 
half-lives,  because  the  profile  can  be  de¬ 
termined  only  by  following  the  rate  and 
extent  of  absorption  for  longer  than  three 
half-lives.  Measurement  for  three  half- 
lives  is  intended  as  a  minimum  require¬ 
ment  unless  another  approach  is  appro¬ 
priate  for  valid  scientific  reasons.  The 
Commissioner  emphasizes  the  words  “at 
least”  in  proposed  §  320.2(d)  (5)  (iii)  and 
(v),  which  read  In  part:  “for  a  time  pe¬ 
riod  at  least  three  times  the  half- 
life  *  *  *.”  The  Commissioner  rejects 
the  prop>osed  alternative  wording  of  the 
comment  as  adding  nothing  to  the  cur¬ 
rent  language  of  §  320.26(c) . 

35.  One  comment  suggested  a  revision 
of  proposed  §  320.2(d)  (5)  (iv)  by  chang¬ 
ing  the  words  “and  extent  of  urinary  ex¬ 
cretion”  to  “and  the  total  urinary 
excretion.” 

The  Commissioner  does  not  agree  with 
this  comment  because  “total  urinary  ex¬ 
cretion”  implies  that  the  active  drug  In¬ 
gredient.  therapeutic  moiety,  or  metabo- 
lite(s)  being  measured  will  be  completely 
eliminated  in  the  urine  during  the  time 
frame  in  which  urinary  excretion  is  being 
studied.  PV>r  many  drug  products,  the 
pharmacokinetic  profile  of  the  drug  prod¬ 
uct  may  be  adequately  determined  before 
all  of  ^e  active  drug  ingredient,  thera¬ 
peutic  moiety,  or  metabollte(s)  being 
measured  is  tiiminated  in  the  urine. 

The  Commissioner  has  revised  the  term 
“concentration-time  curves”  in  §  320.26 
(d)  of  the  final  regulations  to  read  “cum¬ 
ulative  urinary  excretion-time  curves” 
because  the  concentration  of  the  active 
drug  ingredient,  therapeutic  moiety,  or 
metabolite  in  the  urine  depends  upon  the 
fluid  intake  and  renal  function,  thereby 
making  comparison  based  on  concentra¬ 
tion  unfeasible.  Such  concentration  var¬ 
ies  from  subject  to  subject  and  from  day 
to  day  in  a  crossover  study. 

Data  Correlation 

36.  One  comment  suggested  that  the 
word  “correlation”  in  proposed  S  320.2 
(d)  (5)  (vii)  be  changed  to  “cannonlcal 
correlation  and/or  partial  correlation.” 
The  comment  stated  that  the  statistical 
procedures  commonly  used  by  investiga¬ 
tors  do  not  allow  for  a  simple  correlation. 

The  Commisskmer  does  not  accept  this 
comment.  The  term  "correlation”  as  used 
in  proposed  §  320.2(d)  (5)  (vii)  (now 
§  320.28)  is  not  intended  to  be  applied  in 
a  statistical  sense,  but  rather  to  express 
the  concept  of  showing  a  cause-and-effect 
relationship  between  variables. 

37.  One  comment  objected  to  the  state¬ 
ment  in  proposed  §  320.2(d)  (5)  (vii)  that 
correlation  of  bioavailability  with  acute 
pharmacological  effects  or  clinical  evi¬ 
dence  of  effectiveness  may  be  required  if 
needed  to  establish  the  clinical  signifi¬ 
cance  of  special  claims,  e.g.,  in  the  case 
of  a  controlled  release  preparation.  The 
comment  stated  that  no  reason  is  given 
for  singling  out  controlled  release  prep¬ 
arations  and  none  is  apparent.  The  com- 
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n\ent  added  tiiat  for  purposes  oi  deiiaoii- 
strating  bioavailability,  data  verifying 
claims  of  protracted  availability  of  the 
active  moiety  in  body  fluids  In  vivo  are 
sufficient. 

This  section  was  not  intended  to  single 
out  controlled  release  dosage  forms  but 
to  emphasize  the  need  for  correlation  of 
pharmacological  effects  with  bioavaila¬ 
bility  data  to  support  labeling  claims. 
Bioavailability  was  purposely  defined 
both  in  terms  of  rate  and  extent  of  ab¬ 
sorption,  because  it  can  be  shown  with 
certain  drugs  that  alterations  m  rate  of 
absorptiwi  may  impart  significantly  dif¬ 
ferences  in  pharmacological  properties  of 
a  drug.  In  such  cases,  correlation  studies 
with  clinical  data  may  be  required  for 
approval  of  a  new  dosage  form  that 
differs  in  rate  but  not  extent  of  absorp¬ 
tion.  Controlled  release  preparationrs 
were  selected  as  an  example  because  it 
often  can  be  shown  that  an  increase  or 
decrease  in  side  effects  coupled  with  an 
increased  duration  of  action  is  associated 
with  significant  differences  in  the  phar¬ 
macokinetic  profile 

The  Commissioner,  on  his  own  initia¬ 
tive,  is  amending  §  320.28  of  the  final 
regulations  to  include  the  word  “safety” 
in  the  phrase  “clinical  evidence  of  effec  - 
tiveness  may  be  required,”  because  in 
many  instances  safet^considcrition.s  are 
of  prime  concern 

SlNGLE-Do.SE  AND  MUL  f ICLE-DoSE 

Studies 

38.  One  comment  stated  that,  with  re¬ 
spect  to  proposed  5  320,2 (d>  (6)  (now 
$  320.27) ,  multiple-dose  studies  per¬ 
formed  in  the  manner  proposed  are  dif¬ 
ficult  to  execute  and  do  not  contain 
sufficient  experimental  safeguards  to  as¬ 
sure  that  a  valid  estimate  of  bioavail¬ 
ability  will  result.  Thus,  no  recognition  is 
given  to  the  usefulness  of  terminal 
plasma  disappearance  data  or  to  esti¬ 
mates  of  bioavailability  under  non- 
steady-state  cMiditions  Tlie  complexi¬ 
ties  of  multiple-dose  comparisons  are 
not  readily  amenable  to  detailed  guide¬ 
lines  for  their  implementation.  The 
comment  suggested  that  proposed 
5  320.2(d)  (6)  (i)-(v)  be  deleted  and  the 
foliowring  be  inserted  in  its  place:  “(6) 
In  selected  circumstances,  it  may  be 
necesary  for  the  test  product  and  the 
reference  material  to  be  compared  after 
repeated  administration.  The  same  con¬ 
siderations  as  in  singie-dose  studies 
shall  generally  apply,  (except  that  the 
method  of  administration,  e.g.,  fasting 
and  non-fasting,  .shall  reflect  the  pro- 
po.-ed  labeling  of  the  drug  product'  un¬ 
less  some  other  approach  is  ,more 
appropriate  for  valid  scientific  reasons.” 

The  Commissioner  agrees  that  multi¬ 
ple-dose  studies  are  difficult  to  execute 
and  that  there  is  an  obvious  need  for 
.subject  monitoring  in  such  studies. 
There  are,  however,  a  number  of  cir¬ 
cumstances  where  such  studies  are  the 
optimal  methods  to  demMistrate  the 
bioavailability  of  a  drug  product.  While 
it  is  not  the  intent  of  the  Commissioner 
to  constrain  research  on  new  method¬ 
ology  in  this  sirea,  it  Is  his  opinion  tliat 
some  broad  guidelines  should  be  pro¬ 


vided  for  such  studies,  particularly  be¬ 
cause  many  manufacturers  ^  have 
requested  FDA’s  guidance  in  ocmductlng 
such  studies.  On  that  basis,  the  more 
detailed  version  of  the  guidelines  has 
been  retained  in  §  320.27  of  the  final 
regulations  and  expanded  in  reply  to  a 
number  of  comments  to  this  secticm. 

39.  One  comment  stated  that  proposed 
5  320.2(d)(5)  (i)  and  (vi>  and  (6)  (ii) 
should  be  amended  to  indicate  that  while 
shigle-dose  crossover  studies  should  have 
a  drug  elimination  period,  multljffe-dose 
crossover  studies  should  not  have  a  drug 
elimination  period  and  therefore  should 
be  performed  under  protocols  of  con¬ 
tinuous  admmistration.  In  support  of 
this  statement,  the  comment  noted  that 
once  tile  “steady  state"  has  been  achieved 
by  administration  of  the  initial  drug,  the 
second  drug  given  should,  if  equally'  bio- 
available  and  given  at  Uie  same  dosage, 
maintain  the  same  levels.  If  the  ievei  of 
bioavailability  being  measured  either 
decreases  or  increases,  the  two  drug 
formulations  are  not  comparable.  The 
changes  in  effect  would  be  shown  on  the 
crossover  with  clearer  results  without 
a  washout  period  than  with  such  a  pe¬ 
riod.  On  the  other  hand,  a  single-dose 
.study  does  not  achieve  a  constant  level, 
hence  any  drug  remaining  in  the  test 
subject  can  alter  the  results  on  cross¬ 
over.  Therefore,  single-dose  crossover 
studies  should  specifically  be  required  to 
utilize  elimination  iieriods  unless,  for 
•some  reason,  such  a  pen-'Kl  i.s  not 
nece.ssary. 

The  Commissioner  agrees  that  a  drug 
elimination  period  Is  not  ordinarily  re¬ 
quired  in  a  multiple-dose  study,  provided 
steady-state  conditions  are  achieved.  The 
Commissioner  recognizes  that,  in  stud¬ 
ies  involving  drugs  having  a  very  long 
half-life,  multiple-dose  studies  may  be 
unfeasible  and/or  hazardous,  particular¬ 
ly  in  normal  volunteers,  where  the  dos¬ 
ing  interval  is  significantly  shorter  than 
the  half-life  of  the  drug.  Section  320.26 
(b'  of  the  final  regulations  states  that 
a  drug  elimination  period  should  be  pro¬ 
vided  for  in  a  single-dose  crossover  study'. 
Section  320.27(b)  states  that  a  drug 
elimination  period  should  be  provided 
for  in  multiple-dose  crossover  studies  if 
steady-state  conditions  are  not  achieved. 

40.  The  Commissioner  advises  that  the 
guidelines  on  the  design  of  a  single-dose 
or  multiple-dose  in  vivo  bioavailability 
study  in  §§  320.26  and  320.27  of  the  final 
regulations  are  very  basic  guidelines. 
They  are  not  intended  to  Include  aU  of 
the  requirements  necessary  for  designing 
and  conducting  a  bioavailability  study' 
The  FD.\  is  preparing  detailed  guidelines 
for  bioavailability  studies  that  will  be 
availq^ble  from  the  Bureau  of  Drugs.  Di¬ 
vision  of  Biopharmaceutlc.s  (HFD-520) , 
5600  Fishers  Lane.  Rockville,  MD  20857. 
To  clarify  that  the  guidelines  are  not  ab¬ 
solute  requu-ements,  the  word  “sliould” 
is  substituted  for  “shall"  in  §§  320  26  and 
320.27  of  the  final  regulations 

41.  Propo.sed  §  320.2(d)  (5)  (vi)  stated 
that  the  drug  elimination  period  in  a 
single-dose  cro.s.sover  study  ^ouid  be  at 
least  five  times  the  half-life  of  the  thera¬ 
peutic  moiety  or  its  metabolite  or  five 


times  the  half-time  of  decay  of  the  acute 
pharmacological  effect.  The  Commis¬ 
sioner  believes  that,  because  of  the  lim¬ 
itations  of  available  teclmcrfogy,  it  may 
not  be  possible  to  monitor  the  chug  elim¬ 
ination  period  for  five  hsdf-hves  in  a 
single-dose  study.  Therefore,  he  Is  re¬ 
vising  §  320.26(b)  (2)  of  the  final  regu¬ 
lations  to  state  that,  unless  some  other 
approach  is  appropriate  for  valid  scien¬ 
tific  reasons,  the  drug  ehmination  p>enod 
in  a  single-dose  crossover  study  should 
be  either  at  least  three  times  toe  half- 
life  of  the  active  drug  ingredient  or 
therapeutic  moiety  or  its  metabohte's* , 
measured  in  the  blood  or  urine,  or  at 
least  three  times  the  half-life  of  decay 
of  the  acute  pharmacological  effect  The 
Commissioner  believes  that,  with  avail¬ 
able  technology,  it  is  possible  to  monitor 
the  drug  elimination  period  in  a  multi¬ 
ple-dose  crossover  study  for  at  least  five 
half-lives.  Therefore.  §  320.27<  b' (3»  of 
the  final  regulations  states  that,  if  a 
dmg  elimination  period  is  required  in 
a  multiple-dose  study,  unless  some  otoer 
approach  is  more  appropriate  for  valid 
scientific  reasons,  the  drug  elimination 
period  should  be  either  at  least  five  times 
the  half-life  of  the  active  drug  ingredient 
or  therapeutic  moiety,  or  its  metabo¬ 
lite  (s>.  measured  hi  toe  blood  or  urine, 
or  at  least  five  times  the  half-life  of  de¬ 
cay  of  the  acute  pharmacological  effect 

42.  One  comment  objected  to  the  state¬ 
ment  in  proposed  5  320.2'd)  (6)  (i»  that 
multiple-dose  studies  may  be  required  to 
determine  bioavailability  where  there  is 
a  difference  in  the  rate  of  absorption  but 
not  in  the  extent  of  absorption.  Tlie 
comment  noted  that  bioavailabihty  ls 
defined  as  both  the  rate  and  extent  of 
absorption;  at  steady  state,  the  mean 
plasma  level  <Cp  mean)  will  be  a  func¬ 
tion  of  the  extent  of  absorption  only 
Where  the  difference  in  bioavailability 
lies  with  the  rate  of  absoriition,  the  sin¬ 
gle-dose  study  is  more  appropriate.  The 
comment  added  that  this  would  especial¬ 
ly  apply  to  controlled  release  prepara¬ 
tions  where  the  input  rate  has  been 
deliverately  altered.  TTie  single-dose 
study  would  be  more  appropriate  In  fol¬ 
lowing  toe  absorption  rate  to  determine 
that  the  controlled  release  claim  for  the 
product  was  correct. 

The  Commissioner  believes  that  oc¬ 
casionally  there  Is  a  need  to  define  maxi¬ 
mum  (Cmax)  and  minimum  (Cmin» 
concentrations  under  steady-state  con¬ 
ditions.  Multiple-dose  studies  that  define 
CTmax  and  Chnin  blood  concentra¬ 
tions  are  most  appropriate  when  deal¬ 
ing  with  drugs  possessing  a  nan'ow  ther¬ 
apeutic  ratio,  drugs  requiring  careful 
patient  titration,  and  controlled  relea.se 
dosage  forms.  In  the  case  of  controlled 
release  dosage  forms,  it  Is  not  sufficient 
to  demonstrate  merely  the  slow  release 
and  absorption  of  the  dosage  form;  bot.ii 
safety  and  effectiveness  of  the  product 
m'ost  also  be  demonstrated.  The  latter 
;  equires  sufficient  proof  of  reproducibility 
in  release  rate;  proof  is  best  determined 
in  multiple-dose  studies.  In  addition 
there  is  the  need  to  obtain  sufficient 
pharmacokinetic  data  for  purposes  of 
labeling  the  controlled  release  dosage 
form. 
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43.  Two  other  comments  stated  that 
among  the  instances  requiring  multiple- 
dose  studies  are  those  where  there  Is  ex¬ 
cessive  variability  from  subject  to  sub¬ 
ject  or  where  the  concentration  of  the 
therapeutic  moiety  in  the  blood  or  urine, 
resulting  from  a  single  dose,  is  too  low 
for  accurate  anlysis.  These  comments 
added  that  the  two  instances  should  be 
deleted  since  neither  is  a  valid  reason  to 
require  multiple-dose  studies  and  accu¬ 
rate  results  can  be  achieved  by  increas¬ 
ing  the  patient  population  in  the  first 
instance  or  increasing  the  dose  in  single¬ 
dose  studies  in  the  second  Instance. 

The  Commissioner  does  not  agree  with 
these  comments.  Excessive  subject  vari¬ 
ability  and  the  e.xistence  of  blood  con¬ 
centration  too  low  for  the  analytical 
method  may  indeed  be  valid  reasons  for 
requiring  multiple-dose  studies.  In  many 
cases.  Increasing  the  dose  administered 
may  be  both  hazardous  to  the  subject 
and  not  reflective  of  the  absorption 
pattern  of  the  drug  product  tmder  ques¬ 
tion.  If  there  is  excessive  variability  from 
subject  to  subject,  large  numbers  of  sub¬ 
jects  employing  single-dose  studies  would 
be  required  to  demonstrate  bloavaila- 
blUty.  In  his  opinion,  such  studies  are 
technically  imfeasible  because  of  the  dif¬ 
ficulty  of  assuring  adequate  clinical  mon¬ 
itoring. 

44.  Although  no  comments  w'ere  re¬ 
ceived  regarding  proposed  §  320.2(d)  (6) 
(ii) .  the  Commissioner  has  reviewed  this 
provision  and  is  modifying  it  to  clarify  ■ 
that  crossover  studies  are  not  required  if 
the  purpose  of  a  multiple-dose  study  is 
to  establish  dose  proportionality  under  a 
multiple-dose  reg^en  or  the  pharmaco- 
klnefle  profile  of  a  new  drug  entity,  new 
drug  delivery  system,  or  controlled  re¬ 
lease  dosage  form.  As  revised  §  320.27(b) 
(2)  of  the  final  regulations  reads:  “A 
multiple-dose  study  is  not  required  to  be 
of  crossover  design  if  the  study  is  to  es¬ 
tablish  dose  proportionality  under  a 
multiple-dose  regimen  or  to  establish  the 
pharmaeokinetle  profile  of  a  new  drug 
product,  a  new  dnig  delivery  system,  or 
a  controlled  release  dosage  form.” 

45.  Although  no  comments  were  filed 
regarding  pr(VK>sed  S  320.2(d)  (6)  (ill) , 
the  Commissioner  is  revising  §  320.27(c) 
of  the  final  regulations  to  provide  for 
flexibility  in  protocol  design  by  including 
the  phrase  “iinless  some  other  approach 
is  more  appropriate  for  valid  scientific 
reasons."  As  revised,  S  320.27(c)  reads: 
"Whenever  a  m\iltiple-dose  study  is  con¬ 
ducted,  unless  some  other  approach  is 
more  appropriate  for  valid  scientific  rea¬ 
sons,  suflOcient  doses  of  the  test  product 
and  reference  material  sliould  ordinarily 
be  administered  in  accordance  with  the 
labeling  to  achieve  steady-state  condi¬ 
tions.” 

46.  One  comment  regarding  proposed 
§  320.2(d)  (6)  (iv)  stated  that  the  word¬ 
ing  of  the  sentence  “A  more  complete 
characterization  •  *  •  of  the  total  area 
under  the  concentration  curve”  gives  the 
impression  that  calculation  of  the  area 
under  the  concentration  curve  is  re¬ 
quired.  The  comment  noted  that  this  is 
redundant  because,  If  a  statistical  pro- 


RULES  AND  REGULATIONS 

cedure  shows  that  test  and  reference 
material  do  not  differ  in  rate  and  extent 
variables,  then  there  is  no  need  to  dem¬ 
onstrate  that  the  areas  under  the  curves 
of  the  two  materials  do  not  differ.  The 
determination  of  the  rate  and  extent  of 
absorption  is  necessary  to  establish  bio- 
availability,  while  determining  the  area 
under  the  curve  is  a  necessary  but  not 
sufficient  requirement  for  establishing 
bioavailability. 

Proposed  §  320.2(d)  (6)  (iv)  encour¬ 
ages,  but  does  not  require,  a  more  com¬ 
plete  characterization  of  the  blood  level 
or  urinary  excretion  rate  during  the  ab¬ 
sorption  and  elimination  phases  of  a 
single-dose  administered  at  steady  state. 
The  Commissioner  encourages  such  com¬ 
plete  characterization  to  permit  estima¬ 
tion  of  the  total  area  under  the  concen¬ 
tration-time  curves  and  to  obtain  phar¬ 
macokinetic  information,  e.g.,  half-life, 
or  blood  clearance,  that  is  essential  in 
preparing  adequate  labeling  for  the  drug 
product.  The  Commissioner  has  ex¬ 
panded  §  320.27(d)  (3)  of  the  final  regu¬ 
lations  to  clarify  why  complete  charac¬ 
terization  is  encouraged. 

47.  One  comment  regarding  prcHJOsed 
i  320.2(d)  (6)  (iv)  stated  that,  while  a 
protocol  of  frequent  sampling  would  be  a 
better  estimate  of  the  plasma  profile,  the 
area  under  the  concentration-time  curve 
for  the  dosing  Interval  at  steady  state  is 
proportional  (assuming  a  linear  system) 
to  toe  fraction  of  the  dose  absorbed  sind 
thus  also  to  toe  extent  of  availability, 
even  when  no  postabsorptive  or  elimina¬ 
tion  phase  is  seen  because  of  slow  ab¬ 
sorption  relative  to  toe  dose  Interval. 

The  Commissioner  agrees  with  this 
conament.  These  facts  have  been  both 
kinetlcally  predicted  and  experimentally 
dememstrated  in  toe  seientific  literature. 
Therefore,  toe  Conunissioner  is  revising 
§  320.27<e)  (2)  of  the  final  regulations  by 
ad(fing  toe  following  statement:  “In  a 
linear  system,  toe  area  under  toe  blood 
cc«icentration-tlme  curve  during  a  dos¬ 
ing  interval  in  a  multiple-dose  steady- 
state  study  is  directly  proportional  to 
toe  fraction  of  the  dose  absorbed  and  is 
equal  to  toe  corresponding  *zero  to  in¬ 
finity’  area  xmder  the  curve  for  a  single¬ 
dose  study.  Therefore,  when  steady-state 
conditions  are  achieved,  a  comparison  of 
blood  concentrations  during  a  dosing  in¬ 
terval  may  be  used  to  define  toe  fraction 
of  toe  active  drug  ingredient  or  thera¬ 
peutic  moiety  absorbed.”  Section  320.27 
(e)  (3)  states  that  other  methods  based 
on  valid  scientific  reasons  should  be  used 
to  determine  toe  bioavailability  of  a  drug 
product  having  dose-dependent  kinetlc.s 
(nonlinear  syst«n) . 

Analytical  Methods 

48.  One  comment  stated  that  proposed 
§  320.2(d)  (7)  discusses  the  analytical 
method  used  in  bioavailability  studies  to 
measure  acute  pharmacological  effect  or 
the  concentration  of  the  active  drug  in¬ 
gredient,  therapeutic  moiety,  or  metab¬ 
olite  (s)  in  body  fiuids  or  excretory 
products.  Tlie  section  omits  bioavailabil¬ 
ity  studies  conducted  with  radiosu:tively 
labeled  drugs.  As  a  part  of  toe  analytlcsd 
methodology,  toe  comment  suggested 


that  studies  conducted  with  radioactlvely 
labeled  drugs  be  included. 

In  paragraph  14  above,  the  Commis¬ 
sioner  discusses  the  use  of  isotoplcally 
labeled  drugs  in  a  bioavailablllty  study 
and  Ls  amending  the  final  regulations  to 
provide  for  such  use  when  approved  by 
FDA.  The  Commissioner,  however,  con¬ 
cludes  that  it  is  unnecessary  to  amend 
§  320.29  in  the  final  regulations  to  refer 
to  the  use  of  radioactlvely  labeled  drugs 
because  this  section  is  concerned  with  the 
sensitivity  of,  not  the  choice  of,  toe  ana¬ 
lytical  method. 

49.  One  comment  stated  that  proposed 
§  320.2(d)  (9)  (now  §  320.23)  contains  no 
mechanism  to  satisfy  toe  requirement 
that  the  bioavailability  test  shall  be  of 
sufficient  sensitivity  to  discriminate  be¬ 
tween  inequivalent  products.  TTie  com¬ 
ment  stated  that  the  requirement  im¬ 
plies  that  a  product  of  known  poor  bio¬ 
availability  must  be  compare<i  against 
the  reference  material  to  determine 
whether  the  method  can  detect  differ¬ 
ences  between  the  two  products. 

Statistical  analysis  of  data  is  toe 
mechanism  for  determining  whether  a 
bioavailability  test  is  sufficiently  sensi¬ 
tive  to  discriminate  between  Inequlvalent 
products.  A  variety  of  statistical  tecii- 
niques  are  available  for  this  analysis, 
e.g.,  analysis  of  variance,  student  T  test, 
chi  square  test,  and  Hottelings’  'P  test. 
The  investigator  has  to  choose  from 
among  those  many  statistical  techniques 
one  of  sufficient  sensitivity  to  detect  dif¬ 
ferences  in  bioavailability  that  are  not 
attributable  to  subject  variability.  The 
statement  in  proposed  S  32(V.2(d()  (A)  was 
not  intended  to  suggest  that  a  produot  of 
known  poor  bioavailability  Is  to  be  xun 
against  toe  reference  material,  and,  as 
noted  in  paragraph  51  below,  has  been 
revised. 

50.  Two  comments  stated  that  pro¬ 
posed  §  320.2(d)  (9)  does  not  distinguish 
bioavailablllty  from  Ifioequivsdenee  test¬ 
ing.  For  exan^le,  toe  relationship  of  a 
new  toerapeutic  pbarmaoeutioed  albesna- 
tive  with  compsoable  labeling  should  be 
shown  to  have  comparable  rate  and  ex¬ 
tent  of  absorption  to  toe  reference  stand¬ 
ard,  e.g.,  marketed  product.  One  of  toe 
comments  added  that  toe  phrase  "may 
be  considered  medically  insignificant” 
appears  to  be  vague.  The  comments  pro¬ 
posed  that  §  320.2(d)  (9)  be  revised  to 
read:  “For  new  products  containing  a 
hew  toerapeutic  moiety  that  has  not 
been  previously  marketed  and  for  new 
formulations,  new  dosage  forms,  or  new 
salts  or  esters  of  an  already  marketed 
toerapeutic  moiety  that  are  to  be  ad¬ 
ministered  by  an  alternate  route  to  those 
of  toe  currently  marketed  drug  products, 
the  drug  product  shall  be  showm  to  be 
bioavailable  by  evidence  of  the  rate  and 
extent  of  absorption,  as  determined  by 
comparison  of  measured  parameters, 
e.g.,  concentrations  of  the  drug  in  the 
plasma,  urinary  excretion  rates,  pliar- 
maci^oglcal  effects,  etc.,  to  those  of  toe 
reference  material.  In  this  case  (where 
bioavailablllty  only  is  determined)  or¬ 
dinarily  toe  drug  product  will  not  be 
similar  in  rate  and  extent  of  absorption 
to  that  of  toe  reference  material.  For 
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drug  products  undergoing  testing  to  de¬ 
termine  whether  they  meet  bloequlva- 
lence  requirements  for  new  formu¬ 
lations,  new  dosage  forms,  or  new  salts 
or  esters  of  an  alrecKly  marketed  thera¬ 
peutic  moiety  that  are  to  be  acbninlstered 
by  the  same  route  as  that  (rf  a  currently 
marketed  drug  product,  said  drug  prod¬ 
uct's)  shall  be  deemed  to  be  bioequlva- 
lent  if  the  rate  and  extent  of  absorption, 
as  determined  W  measttrad  parameters, 
e.g.,  conc«itrations  of  the  drug  in  tlie 
plasma,  urinary  excretion  rates,  phar¬ 
macological  effects,  etc.,  have  compa¬ 
rable  location  parameters,  e.g.,  means, 
medians,  etc.,  to  those  of  the  reference 
material,  provided  that  the  bloavall- 
ability  te.«t  is  sufficientty  sensitive  to  dis¬ 
criminate  between  specified  differences 
in  formulations.  A  drug  product  may  be 
equivalent  to  the  reference  material  in 
the  extent  of  absorption  but  not  in  its 
rate  of  absorption  and  yet  may  be  con¬ 
sidered  to  be  bioequivalent  because  such 
differences  In  rate  of  absorption  may  be 
intentional  or  are  not  essential  to  the 
attainment  of  effective  bo^  drug  con¬ 
centrations  on  chronic  usage." 

Another  comment  recommended  that 
proposed  §  320.2(d)(9)  be  deleted  En¬ 
tirely  because  it  confuses  the  terms  blo- 
availability  and  bioequivalence.  Two 
other  comments  stated  that  the  phrase 
“do  not  differ  significantly"  is  vague.  One 
of  these  comments  recommended  inser¬ 
tion  of  the  word  “statistically”  before  the 
words  “differ  significantly." 

The  Commissioner  agrees  that  pro¬ 
posed  §  320.2(d>  (9)  confuses  the  terms 
bioavailability  and  bioequivalence  and 
that  the  phrases  “do  not  differ  signifi¬ 
cantly”  and  “may  be  ctmsidered  medi¬ 
cally  insignificant"  need  to  be  clarified. 
The  intent  of  this  section  is  to  provide 
guidance  in  evaluating  data  to  determine 
the  bioavailability  of  a  new  drug  product 
containing  a  new  therapeutic  moiety,  or 
a  new  dopage  form  or  new  salt  or  ester 
of  an  already  marketed  Uierapeutic 
moiety.  Therefore,  the  Commissioner  is 
revising  §  320.23  of  the  final  regulations. 
Under  §  320.23  the  in  vivo  bioavailability 
of  a  drug  product  is  demonstrated  if  the 
product’s  rate  and  extent  of  absorption, 
as  determined  by  comparison  of  meas¬ 
ured  parameters,  e.g.,  concentrations  of 
the  active  drug  ingredient  in  the  blood, 
urinary  excretion  rates,  or  pharmaco¬ 
logical  effects,  do  not  indicate  a  signifi¬ 
cant  difference  from  the  reference  ma¬ 
terial’s  rate  and  extent  of  absorption. 
Statistical  techniques  used  shall  be  of 
sufficient  sensitivity  to  detect  differences 
in  rate  and  extent  of  absorption  that  are 
not  attributable  to  subject  variability.  A 
drug  product  that  differs  from  the  refer¬ 
ence  material  in  its  rate  of  absorption, 
but  not  in  its  extent  of  absorption,  may 
be  considered  to  be  bloavailable  if  the 
difference  in  the  rate  of  absorption  Is 
Intentional  and  appropiiat^y  reflected 
In  the  labeling.-«nd/or  not  detrimental 
to  the  safety  and  effectiveness  of  the 
drug  product. 

51.  One  comment  noted  that  proposed 
S  320.2(d)  (9)  states  that  significant  dif¬ 
ferences  In  rate  of  absorption  will  be 
disregarded  In  determining  bloavaflabfl- 


tty  or  bloequivalence  if  the  difference  ;  ■ 
medically  Insignificant.  The  commetn 
added  that  the  principle  thiLs  recognized. 

Is  equally  applicable  to  the  extent  of 
absorption  and  recommended  that  the 
third  sentence  in  proposed  §  320.2(d)  (9> 
be  revised  to  read:  “A  drug  product  ma* 
be  inequivalent  to  the  reference  material 
in  the  extent  or  rate  of  abson)tioB  and 
yet  may  be  considered  to  be  bioa\'aiiatole 
or  bioequivalent  because  such  difference 
may  be  considered  medically  insignifi¬ 
cant  for  the  particular  drug  product.” 
Two  other  comments  added  that  while 
there  are  little,  if  any,  data  that  identify 
those  instances  where  one  can  make  tlie 
judgment  that  differences  in  the  rate  of 
absorption  will  not  be  medically  signifi¬ 
cant,  there  are  data  that  document  or 
strongly  suggest  that  differences  in  the 
rate  of  absorption  of  glucocorticoids  can 
result  in  therapeutic  failures. 

The  Commissioner  is  of  the  opinion 
tliat  a  drug  product’s  safety  and  effec¬ 
tiveness  is  dependent  primarily  on  its 
ability  to  deliver  a  therapeutic  quantity 
of  the  ding  to  the  site  of  action  and. 
tiius,  the  extent  of  absorption,  not  the 
rate  of  absorption,  will  determine 
steady-state  concentrations.  The  Com¬ 
missioner  advises,  however,  that  the  rate 
of  absorption  must  be  considered  in  de¬ 
termining  bioavailability  unless  there 
are  data  available  to  support  a  deter¬ 
mination  that  the  rate  of  absorption  is 
not  essential  to  the  safe  and  effective  u.se 
of  the  drug  product. 

Submission  of  Protocols 

52.  One  comment  stated  that  proposed 
§  320.2(d)  (8)  (now  §  320.30(a)  and  (b)) 
“recommends”  the  submission  of  pro¬ 
posed  protcols  fcHT  bioavailability  studies 
for  FDA  review  where,  assumedly,  the 
submission  is  not  required  under  pro- 
ixised  §  320.2(e).  The  comment  added 
that  if  a  protocol  is  submitted  as  part 
of  an  IND  imder  the  provisions  (rf 
5  312.1(a)(2)  (21  CPR  312.1(a)(2)). 

FDA  is  supposed  to  respond  within  30 
days  of  receipt  of  the  IND;  however, 
proposed  §  320.2(d)  (8)  CMitains  no  sim¬ 
ilar  time  pro\’lsion  tor  what  is  essentially 
a  volimtary  submission.  To  eliminate  un¬ 
necessary  delays  and  to  encourage  sub¬ 
missions  imder  this  provision,  the  com¬ 
ment  suggested  that  the  following 
language  be  added  at  the  end  of 'pro¬ 
posed  §  320.2(d)  (8) :  “Proposed  protocols 
for  bioavailability  studies  submitted  un¬ 
der  this  provision  will  be  reviewed  and 
all  substantive  comments  transmitted  in 
writing  to  the  sender  within  30  days  of 
receipt  of  the  proixised  protocol  by  the 
Pood  and  Drug  Administration.  If  no 
substantive  response  is  received  by  the 
sender  within  this  period,  the  proposed 
protocol  is  deemed  apiwoved  by  the  Pood 
and  Drug  Administration."  This  con¬ 
cept  was  suwxnted  by  two  othw  com¬ 
ments. 

’The  Cwnmissioner  agrees  that  pro¬ 
posed  protocols  for  bloavallability  stud¬ 
ies  should  be  evaluated  by  FDA  as  soon 
as  possible  cimslstent  with  agency  re¬ 
sources  and  priorities.  As  noted  in  the 
preamble  to  the  proposal,  FDA  will  at¬ 
tempt  to  evaluate  these  protocols  within 


JO  days  of  tJieir  receipt.  While  every 
effort  will  be  made  to  complete  such 
evaluations  as  soon  as  possible.  It  is  im¬ 
practical  and  not  in  the  public  inter¬ 
est  to  encourage  hasty  or  superfici 
evaluation  by  establishing  a  requirement 
that  evaluations  of  protocols  be  com¬ 
pleted  within  a  specific  time.  The  Com¬ 
missioner  advises  that  protocols  submit¬ 
ted  in  an  IND  notice  will  not  receive 
preferential  treatinent  or  be  deemtxl 
approved  if  PDA  has  not  responded 
within  30  days.  Tlie  sponsor  of  an  IND 
notice  is  required  under  §  312.1  to  wait 
until  30  days  after  receipt  of  tlie  notice 
by  FD.\  before  initiating  clinical  studies 
Clinical  studies  are  permitted  to  begin 
if  FDA  does  not  request  the  .sponsor  to 
withhold  or  to  restrict  such  studies 
wltliin  30  days.  Important  questions  re¬ 
garding  safety  issues  are  resolved  within 
30  days;  however,  a  detailed  review  of 
the  study  protocol  takes  longer.  There¬ 
fore.  the  sponsor  cannot  assume  that 
a  protocol  for  a  bioavailability  study 
submitted  in  an  IND  notice  Is  de«ned 
approved  if  he  does  not  hear  from  FDA 
witliiu  30  days. 

Sample  Source 

53.  Two  comments  reccmimended  Uia) 
proposed  5  320.2(d)(9)  be  revised  by 
adding  a  new  sentence,  after  the  first 
sentence,  to  read:  “Tlie  lots  tested  for 
bioequivalence  should  be  represenhitive 
of  a  full  size  production  lot." 

The  Commissioner  agrees  in  part  witli 
this  comment.  Although  tlie  drug  prod¬ 
uct  tested  must  be  identical  to  the  prod¬ 
uct  intended  for  marketing  and  be  man¬ 
ufactured  using  the  same  equipment  and 
under  the  same  conditions  as  thase  used 
for  full-scale  production,  it  is  not  nec¬ 
essary  that  samples  intended  for  bio- 
ava  liability  testing  be  taken  from  a  full 
size  production  lot.  The  Commissioner 
is  including  in  §  320.25(1)  (2)  of  the  final 
regulations  a  requirement  that  samples 
of  the  drug  product  to  be  tested  be  man¬ 
ufactured  using  the  same  equipment  and 
under  the  same  conditions  as  those  used 
for  full-scale  production. 

Informed  Consent 

54.  Proposed  S  320.2(e)  (3)  (now 
5  320.31(c))  requires  written  informed 
consent  of  any  subject  who  participates 
in  a  bioavailability  study  conducted  un¬ 
der  an  IND.  Section  320.2(e)  (2)  (now 
5  320.31(b))  permits  certain  bioavail¬ 
ability  studies  involving  marketed  drug 
products  to  be  conducted  without  sub¬ 
mission  of  an  IND,  and  thus  subjects 
who  participate  in  a  study  that  is  not 
conducted  under  an  IND  would  not  be 
required  to  give  written  informed  con¬ 
sent.  The  Commissioner  concludes  that 
although  protection  of  the  public  health 
does  not  require  that  every  bioavail¬ 
ability  study  involving  commercially 
available  drug  products  be  conducted 
under  an  IND,  written  informed  con.sent 
shall  be  obtained  from  all  subjects  who 
participate  in  a  bioavailability  study. 
Such  subjects  will  normally  be  healthy 
volunteers  for  whom  no  health  benefit 
will  be  achieved  by  participation  In  the 
study  Nonetheless,  the  subjects  are 
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placing  tlienisehes  at  risk,  albeit  small, 
by  participation  In  the  study.  Protection 
of  these  subjects  requires  that  they  be 
adequately  informed  of  this  risk  and  give 
written  consent  to  participate  in  the 
•study.  The  Commissioner  is  revising 
S  320.31(d)  of  the  final  regulations  to 
require  written  informed  consent  of  all 
.subjects  who  participate  in  a  bioavail¬ 
ability  study  regardless  of  whether  tlie 
study  is  conducted  under  an  IND. 

Thei'efore,  under  the  Federal  Food, 
Drug,  and  Cosmetic  Act  (secs.  201(p), 
501,  502,  505,  701(a),  52  Stat.  1041-1042 
as  amended,  1049-1053  as  amended,  1055 
<21  U.S.C.  321  (p) ,  351,  352,  355,  371  (a) ) ) 
and  under  authority  delegated  to  the 
Commissioner  (21  CPR  5.1)  (recodifica¬ 
tion  published  in  the  Federal  Register 
of  June  15,  1976  (41  FR  24262) ),  Chap¬ 
ter  I  of  Title  21  of  the  Code  of  Federal 
Regulations  is  amended  as  follows: 

1.  In  Part  314,  5  314.1  is  amended  in 
paragraph  (c)  <2)  by  adding  a  new  sub- 
item  h  to  item  12  in  Form  FD-356H  to 
read  as  follows: 

§  314.1  Applifatioiih. 

♦  ♦  •  »  • 

(C)  *  "  * 

(2)  •  *  * 

PD-356H  *  •  • 

12.  •  •  • 

b.  In  vivo  bioavallabihty  da\a  ur  informa¬ 
tion  to  permit  waiver  of  tbls  requirement  In 
accordance  with  Subpart  B  of  Part  320  (21 
CPR  Part  320,  Subpart  B ) . 

•  •  •  •  r 

2.  In  Part  320; 

a.  By  adding  new  paragrapli  'a>  to 
i  320.1  to  read  as  follows: 

§  320.1  Dcfinilions. 

(a)  “Bioavailability”  means  the  rate 
and  extent  to  which  the  active  drug  in¬ 
gredient  or  therapeutic  moiety  is  ab¬ 
sorbed  from  a  drug  product  and  becomes 
available  at  the  site  of  drug  action. 

•  •  4  •  • 

b.  By  adding  new  Subpart  B  to  read 
as  follows: 

Subpart  B — Procedures  for  Determining  the 
Bioavaliability  of  Drug  Products 

Sec. 

320.21  Requirements  for  submission  of  in 

vivo  bioavailability  data. 

320.22  Criteria  for  waiver  of  evidence  of  in 

vivo  bioavallabUlty. 

320.23  Basis  for  demonstrating  bioavaUabll-* 

ity. 

320.24  General  approaches  for  determining 

bioavallabUlty. 

320.25  Guidelines  for  the  conduct  of  an  In 

vivo  bioavaUablllty  study. 

320.26  Guidelines  on  the  design  of  a  single¬ 

dose  In  vivo  bioavallabUlty  study, 

320.27  Guidelines  on  the  design  of  a  multi¬ 

ple-dose  in  vivo  bioavaliability 
study. 

320  28  Correlation  of  bioavailability  with  an 
acute  pharmacological  effect  or 
clinical  evidence. 

320  29  Analytical  methods  for  an  in  vivo 
bioavallabUlty  study. 

32030  Inquiries  regarding  bioavaliability 
requirements  and  review  of  proto¬ 
cols  by  the  Pood  and  Drug  Ad¬ 
ministration. 

320  31  ApplicabUity  of  requirements  regard¬ 
ing  a  "Notice  of  Claimed  Investlga- 
ttonal  Exemption  for  a  New  Drug". 


.\urHOHrrY;  .Secs.  201  (p),  601,  602,  606,  701 
<  a) ,  62  Stat.  1041-1042  as  amended,  1049-1068 
as  amended,  1055  (21  UB.O.  320(p),  361,  862. 
355,  371(a)),  unless  otherwise  noted. 

§  320.21  Kequirenients  for  submission 
of  ill  vivo  bioavailability  data. 

(a)  Any  person  submitting  a  full  or 
abbreviated  new  drug  application  to  the 
Food  and  Drug  Administration  after  July 
7,  1977,  shall  include  in  the  application 
either: 

(1)  Evidence  demoiLstrating  the  in 
vivo  bioavailability  of  the  drug  product 
that  is  the  subject  of  the  application;  or, 

(2)  Information  to  permit  the  Food 
and  Drug  Administration  to  waive 
demonstration  of  in  vivo  bioavailability. 

(b)  Any  person  submitting  a  supple¬ 
mental  application  to  the  Food  and  l5rug 
Administration  after  July  7,  1977,  shall 
include  in  the  supplemental  application 
the  evidence  or  information  set  forth  in 
paragraph  (a)  of  this  section  if  the  .sup¬ 
plemental  application  proposes  any  of 
the  following  changes: 

(1)  A  cliange  in  the  manufacturing 
process,  including  a  change  in  product 
formulation  or  dosage  strength,  beyond 
the  variations  provided  for  in  the  ap¬ 
proved  application. 

(2)  A  change  in  the  labeling  to  provide 
for  a  new  indication  for  use  of  the  drug 
product,  if  clinical  studies  are  required  to 
support  the  new  indication  for  use. 

(3)  A  change  in  the  labeling  to  pro¬ 
vide  for  a  new  dosage  regimen  or  for  an 
additional  dosage  regimen  for  a  special 
patient  population,  e.g.,  infants,  if  clini¬ 
cal  studies  are  required  to  support  the 
new  or  additional  dosage  regimen. 

(c)  The  Food  and  Drug  Administra¬ 
tion  may  approve  a  full  or  abbreviated 
new  drug  application,  or  a  supplemental 
application  proposing  any  of  tlie  changes 
set  forth  in  paragraph  (b)  of  this  section, 
that  does  not  contain  evidence  of  in  vivo 
bioavailability  or  information  to  permit 
waiver  of  the  requirement  for  in  vivo 
bioavaliability  data,  if  all  of  the  follow¬ 
ing  conditions  are  met: 

(1)  The  application  is  under  review 
by  tbe  Food  and  Drug  Administration  on 
July  7, 1977, 

(2)  The  application  is  otherwise  ap- 
provable. 

(3)  The  applicant  agrees  to  submit, 
within  the  time  specified  by  the  Food  and 
Drug  Administration,  either: 

(i)  Evidence  demonstrating  tlie  in 
vivo  bioavaliability  of  the  drug  product 
that  Ls  the  subject  of  the  application ;  or. 

(ii)  Information  to  pennit  the  Food 
and  Drug  Administration  to  w^aive  dem¬ 
onstration  of  in  vivo  bioavailability. 

(d)  Evidence  demonstrating  the  in 
vivo  bioavailability  of  a  drug  product 
shall  be  obtained  using  one  of  the  ap¬ 
proaches  for  determining  bioavailablllty 
set  forth  in  §  320.24. 

(e)  Information  to  permit  the  Food 
and  Drug  Administration  to  waive  dem¬ 
onstration  of  in  vivo  bioavaliability  shaU 
meet  the  criteria  set  forth  in  §  320.22. 

<f)  Any  person  holding  an  approved 
full  or  abbreviated  new  drug  application 
shall  submit  to  the  Food  and  Drug  Ad¬ 
ministration  a  supplemental  apidlcaiion 
containing  new  evidence  demonstrating 


the  In  vivo  bioavaliability  of  the  drug 
product  that  la  the  subject  of  the  appli¬ 
cation  If  notified  by  the  Food  and  Drug 
Administration  that: 

<1)  There  are  data  demonstrating 
that  the  dosage  regimen  in  the  labeling  is 
based  on  Incorrect  assumptions  or  facts 
regarding  the  pharmacokinetics  of  the 
drug  product  and  following  this  dosage 
r^rlmen  could  potentially  result  in  sub- 
therapeutic  or  toxic  levels;  or, 

(2)  There  are  data  demonstrating  sig¬ 
nificant  intra-batch  and  batch-to-batch 
variability,  e.g.,  plus  or  minus  25  percent, 
in  the  bioavaliability  of  the  drug  product. 

(g)  The  requirements  of  this  section 
regarding  the  submission  of  evidence 
demonstrating  in  vivo  bioavailability  ap¬ 
ply  only  to  a  full  or  abbreviated  new  drug 
application  or  a  supplemental  applica¬ 
tion  for  a  finished  dosage  formulation 

S  .320.22  Criteria  for  waiver  of  rvid«‘rire 
of  ill  vivo  bioavailability. 

(a)  Any  pei'son  submitting  a  full  or 
abbreviated  new  drug  application,  or  a 
supplemental  ai^licatlon  proposing  any 
of  the  changes  set  forth  in  §  320.21(b). 
may  request  the  Food  and  Drug  Adminis¬ 
tration  to  waive  the  requirement  for  the 
submission  of  evidence  demonstrating 
the  in  vivo  bioavaliability  of  the  drug 
product  that  is  the  subject  of  the  applica¬ 
tion.  A  request  for  waiver  shall  be  sub¬ 
mitted  with  the  application.  The  Food 
and  Drug  Administration  shall  waive  tlie 
requirement  for  the  submission  of  evi¬ 
dence  of  in  vivo  bioavaliability  if  the 
drug  product  meets  any  of  the  provisions 
of  paragraph  (b),  (c).  or  (d)  of  tliis 
section. 

(b)  For  certain  drug  products  the  in 
vivo  bioavaliability  of  the  drug  product 
may  be  self  evident  or  not  necessary  for 
the  product  to  achieve  any  of  its  intended 
purposes.  The  Food  and  Drug  Adminis¬ 
tration  shall  waive  the  requirement  for 
the  submission  of  evidence  obtained  in 
vivo  demonstrating  the  bioavaliability  of 
the  drug  product  if  the  product  meet' 
one  of  the  following  criteria: 

(1)  The  drug  product  meets  both  of 
the  following  conditions: 

(1)  It  is  a  solution  intended  solely  for 
intravenous  administratiini. 

(ii)  It  contains  an  active  drug  ingredi¬ 
ent  or  therapeutic  moiety  in  the  same 
solvent  and  concentration  as  an  intra¬ 
venous  solution  that  is  the  subject  of  an 
approved  full  new  drug  application. 

(2)  The  drug  product  is  a  topically 
applied  preparation,  e.g.,  a  cream,  oint¬ 
ment,  or  gel.  Intended  for  local  therapeu¬ 
tic  effect. 

(3)  The  drug  product  is  an  oral  dos¬ 
age  form  that  is  not  intended  to  be  ab- 
soibed,  e.g.,  an  antacid  or  a  radiopaque 
medium. 

(4)  The  drug  product  meets  both  of 
the  foUowli^  conditions: 

(I)  It  is  administered  by  Inhalation  as 
a  gas  or  vapor,  e.g^  a  medicinal  or  an  In¬ 
halation  anes^etlc. 

(II)  It  contains  an  active  drug  Ingre¬ 
dient  or  therapeutic  moiety  in  Uie  same 
dosage  form  as  a  drug  product  that  le 
the  subject  ot  an  approved  full  new  drug 
application. 


FEOiRAL  REGISTER,  VOL.  42,  NO.  5 — HIIOAV,  JANUARY  7,  1977 


RULES  AND  RFG'‘LAT:CNS 


1619 


( 5 1  The  di’Ug  product  meets  all  of  the 
following  conditions; 

(i>  It  is  an  oral  solution,  elixir,  syrup, 
tincture,  or  similar  other  solubilized 
form. 

<iit  It  contains  an  active  drug  ingre¬ 
dient  or  therapeutic  moiety  in  the  same 
concentration  as  a  drug  product  that  is 
the  subject  of  an  approved  full  new  drug 
application. 

t  iii )  It  contains  no  inactive  ingredient 
that  is  known  to  significantly  affect  ab¬ 
sorption  of  the  active  'drug  ingredient  or 
therapeutic  moiety. 

<c»  The  Food  and  Drug  Administra¬ 
tion  shall  waive  the  requirement  for  the 
submission  of  evidence  demonstrating 
the  in  vivo  bioavailability  of  a  solid  oral 
dosage  form  (other  than  an  enteric 
coated  or  controlled  release  dosage  form  > 
of  a  drug  product  determined  to  be  ef¬ 
fective  for  at  least  one  indication  in  a 
Di-ug  Efficacy  Study  Implementation  no¬ 
tice  or  which  is  identical,  related,  or  sim¬ 
ilar  to  such  a  drug  product  under  §  310.6 
of  this  chapter  if  the  drug  product  Ls 
neither  one  of  the  following  nor  an  iden¬ 
tical.  related,  or  similar  drug  product 
under  §  310.6  of  this  chapter: 

,  ANTI-ARRHYTHMICS 

Procainamide  hydrochloride  capsules. 
Qiiinidine  polygalacturonale  tablets. 

ANTI-COAGULANTS 

Bishydroxycoumarin  tablets  and  capsules. 
W’arfarin.  .sodium  and  postassium  tablets. 

ANTI-CON  VULSANTS 

Etho.suximide  capsules. 

Ethotoin  tablets. 

Mephenytoin  tablets. 

Methsuximide  capsules. 

Paramethadione  ctqisules. 

Phenacemide  tablets. 

Phensuximide  capsules  and  su.spenslon. 
Phenytoin  suspension. 

Primidone  tablets  and  suspension. 
Trimethadione  capsules. 

ANTI-HYPERTENSIVE  DIURETICS 

Al.seroxylon  tablets. 

Bendroflumethiazide  tablets. 

Benzthiazide  tableUs. 

Chlorothiazide  tablets. 

Deserpidine  tablets. 

Hydrochlorothiazide  tablets. 
Hydroflumethiazide  tablets. 

Methyclothiazide  tablets. 

Polythiazide'  tablets. 

Quhiethazone  tablets. 

Rauwolfla  serpentina  tablets. 

Rescinnamine  tablets. 

Reserpine  tablets. 

Trichlormethiazide  tablets. 

ANTI-HYPERTENSlVE  DIURETICS  IN  COMBINATION 

Chlorothiazide  and  reserpine  tablets. 
Hydralazine  and  reserpine  tablets. 
Hydralazine  hydrocliloride  and  hydrochloro¬ 
thiazide  tablets. 

Hydrochlorothiazide  and  deserpidine  tablets. 
Hydrochlorothiazide  and  reserpine  tablets. 
Hydroflumethiazide  and  reserpine  tablets. 
Methyclothiazide  and  deserpidine  tablets. 
Reserpine,  hydralazine  hydroclil<»1de  and 
hydrochlorothiazide  tablets. 

Spironolactone  and  hydrochlorothiazide  tab¬ 
lets. 

Trichloromethiazide  and  reserpine  tablets. 
ANTI-INFECnVES 

Nitrofurantoin  tablets  and.  su^enslon. 
Salicjlazosulfapyrldlne  tablets. 


Sulfadia me  sodium  bicarbonate  suspension. 
Suifadiaziue.  sulfamethazine,  and  sulfamera- 
ziae  (triple  sulfa)  tablets  and  suspensiou. 
Sulfadiazine  tablets. 

Suliadimethoxine  tablets,  drop.*,  and  sus¬ 
pension. 

Sulfamerailne  tablets. 

Sulfamethoxypyriclazine  acctj.l  tablets  and 
sti><pension. 

Suliaphenazole  suspension. 

SulfaptTidine  tablets, 

Sulfisomidlne  tablets. 

Siilflsoxazole  acetyl  suspension. 

S  ’.Ift-oxazole  tablets. 

ANrl-lIAi-ARIAI.S 

r..  rui.cth.Tr.'.ine  tablets. 

ANTI-NEOPLASTICS 

Chlorambi'cil  tablets. 

Methotrexate  tablets. 

Triethylene  melamine  tablets. 

Uracil  mu'tarcl  capsules. 

ANTI-THYROID 

Prop  ••’'iouracil  tablets. 

ANTI-TUBERCULAR 

.Amiu'-.salicylic  acid  and  isoniazid  tablets. 
Aminosalicylic  acid  powder,  tablets,  and 
resin. 

Aminosalicylic  calcium  granules,  tablets,  and 
capsules. 

Aminosalicylic  potassium  tablets,  capsules, 
and  powder. 

Aminosalicylic  sodium  powder,  tablets,  and 
granules. 

Benzoylpas  calcium  tablets  and  powder. 
Para-aminosalicylate  sodium  and  Isoniazid 
tablets. 

Phenylaminosalicylate  powder  and  tablets. 

BRONCHI.AL  DILATORS 

Aiuinophylline  tablets. 

Dyphylline  tablets. 

Oxtriphylline  tablets. 

Theophylline  sodium  glycinate  tablets. 

C.ARBONIC  ANHYDRASE  INHIBITORS 

Acetazolamide  tablets.  _ 

Dichlorphenamide  tablets. 

Ethoxzolamide  tablets. 

Methazolamide  tablets. 

CARDIAC  GLYCOSIDES 

Acetyldigitoxin  tablets. 

CORTICOIDS 

Betamethasone  tablets. 

Cortisone  acetate’  tablets. 

Dexamethasone  tablets. 

Fludrocortisone  acetate  tablets. 
Fluprednisolone  tablets. 

Hydrocortisone  acetate  tablets  and  powder. 
Hydrocortisone  tablets. 

Methylprednisolone  tablets. 

Paramethasone  acetate  tablets. 

Prednisolone  tablets. 

Prednisone  tablets. 

Triamcinolone  tablets. 

ESTROGENS 

Dienestrol  tablets. 

Diethylstilbestrol  diphosphate  tablets. 
Diethylstilbestrol  tablets. 

Ethinyl  estradiol  tablets. 

KYPOGLYCEMICS 

Tolbutamide  tablets. 

MISCELLANEOUS 

Imipramine  hydrocbl«lde  tablets. 
Isoproterenol  sublingual  tablets. 
Methyltestosterone  tablets. 

Probenecid  tablets. 

Sodium  sulfoxone  tablets. 


THYROID  SUPn.EMENT 

I  i  ‘h.  ’.  vuine.  .sodium  tablets. 

TRANQUILIZERS 

Chlovdia,  epoxide  hydrochloride  capsules. 
Chlorpromazine  tablets. 

Fluphenazine  hydrochloride  tablets. 
Perphenazine  tablets. 

Prochlorperazine  tablets. 

Promazine  tablets. 

Promethazine  tablets. 

Thioridazine  tablets. 

Trifluoperazine  tablets. 

Trlflupromazine  tablets. 

Trimeprarine  tablets. 

VIT'.MIN  K 

Menadione  tablets. 

Phytonadione  tablets. 

<  d '  For  certain  drug  products  bioavail- 
abiliiv  may  be  demonstrated  by  evidence 
obtained  in  vitro  in  lieu  of  in  vivo  data. 
The  Food  and  Drug  Administration  shall 
waive  the  requirement  for  the  submis¬ 
sion  of  evidence  obtained  in  vivo  demon¬ 
strating  the  bioavailabUity  of  the  drug 
product  if  the  drug  product  meets  one 
of  the  following  criteria : 

<  1  >  The  drug  product  is  subject  to  a 
bioeqiiivalence  requirement  established 
by  the  Food  and  Drug  Administration 
under  Subpart  C  of  this  Part  that  spec*- 
fies  onlv  an  in  vitro  testing  requirement. 

<2>  The  drug  product  is  in  the  same 
dosage  form,  but  in  a  different  strength, 
and  is  proportionally  similar  in  its  active 
and  inactive  ingredients  to  another  dnip; 
product  made  by  the  same  manufacturer 
and  the  following  conditions  are  met ; 

(ii  The  bioavailability  of  this  other 
drug  product  has  been  demonstrated. 

tiit  Both  drug  products  meet  an  pn- 
propriate  in  vitro  test  approved  by  the 
Food  and  Drug  Administration. 

(iii»  The  applicant  submits  evidence 
showing  that  both  drug  products  are  pro¬ 
portionally  similar  in  their  active  and  in¬ 
active  ingredients. 

<3>  The  drug  product  is.  on  the  ba.--is 
of  scientific  evidence  submitted  in  the 
application,  shown  to  meet  an  in  vitro 
test  that  assures  bioavailability,  i.e..  an 
in  vitro  test  that  has  been  correlated  with 
in  vivo  data. 

(4)  The  diTig  product  is  a  reformulated 
product  that  is  identical,  except  for  color, 
flavor,  or  preservative,  to  another  drug 
product  made  by  the  same  manufacturer 
and  both  of  the  following  conditions  are 
met; 

(i>  The  bioavailability  of  the  other 
product  has  been  demonstrated. 

(ii)  Both  drug  products  meet  an  ap¬ 
propriate  in  vitro  test  approved  by  the 
Food  and  Drug  Administration. 

(5)  The  drug  product  contains  the 
same  active  drug  ingredient  or  thera¬ 
peutic  moiety  and  is  in  the  same  strength 
and  dosage  form  as  a  drug  product  that 
is  the  subject  of  an  approved  full  or  ab¬ 
breviated  new  drug’application,  and  both 
drug  products  meet  an  appropriate  in 
vitro  test  that  has  been  approved  by  the 
Food  and  Drug  Administration. 

(e>  The  Food  and  Drug  Administra¬ 
tion.  for  good  cause,  may  defer  or  waive  a 
requirement  for  the  submission  of  evi¬ 
dence  of  in  vivo  bioavailability  If  deferral 
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or  waiver  is  compatible  with  the  protec¬ 
tion  of  the  public  health. 

^  ‘12(K23  Ka>is  fur  «i<‘iiioii>lriiliii(:  hio- 
uvailahility. 

I  a  t  The  in  vivo  bioavailability  of  a  drug 
product  is  demonstrated  If  the  product’s 
rate  and  extent  of  absorption,  as  deter¬ 
mined  by  comparison  of  measured  pa¬ 
rameters,  e.g.,  concentration  of  the  active 
drug  ingredient  in  the  blood,  urinary  ex¬ 
cretion  rates,  or  pharmacological  effects, 
do  not  indicate  a  significant  difference 
from  the  reference  material’s  rate  and 
extent  of  absorption. 

(b)  Statistical  techniques  used  shall  be 
of  sufficient  sensitivity  to  detect  differ¬ 
ences  in  rate  and  extent  of  absorption 
that  are  not  attributable  to  subject  varia¬ 
bility. 

<c)  A  drug  product  that  differs  from 
the  reference  material  in  its  rate  of  ab¬ 
sorption,  but  not  in  its  extent  of  absorp¬ 
tion,  may  be  considered  to  be  bioavailable 
if : 

1 1 )  The  difference  in  the  rate  of  ab¬ 
sorption  is  intentional  and  appropriately 
refiected  in  the  labeling:  and/or 

<2)  The  rate  of  absorption  is  not  detri¬ 
mental  to  the  safety  and  effectiveness  of 
the  drug  product. 

§.320.21  (Joiieral  appruju'lio  fur  <!«■- 
lorniiniM;:  l>iua^ Hilahilil> . 

»a)  Bioavailability  is  usually  deter¬ 
mined  by  measurement  of : 

il>  ’The  concentration  of  the  active 
drug  ingi-edient  or  therapeutic  moiety,  or 
its  metabolite(s) .  in  biological  fluids  as  a 
function  of  time;  or 

t2)  The  urinary  excretion  of  the  thera¬ 
peutic  moiety  or  its  metaboliteis  •  as  a 
function  of  time;  or 

•  3)  An  appropriate  acute  pharmaco¬ 
logical  effect. 

•  b)  Bioavailability  may  be  determined 
by  several  direct  or  indirect  in  vivo  metli- 
ods,  generally  involving  testing  in  hu¬ 
mans.  The  selection  of  the  method  de¬ 
pends  upon  the  purpose  of  the  study,  the 
analytical  method  available,  and  the  na¬ 
ture  of  the  drug  product.  These  limita¬ 
tions  affect  the  degree  to  which  precise 
pharmacokinetic  studies  can  be  applied 
and,  in  some  cases,  necessitate  the  use  of 
other  methods.  Bioavailability  testing 
shall  be  conducted  using  the  most  accu¬ 
rate,  sensitive,  and  reproducible  ap¬ 
proach  available  among  those  set  forth 
in  paragraph  (c)  of  this  section. 

(c)  The  following  in  vivo  approaches, 
in  descending  order  of  accuracy,  sensi¬ 
tivity,  and  reproducibility,  are  acceptable 
for  determining  the  bioavailability  of  a 
drug  product. 

( 1)  In  vivo  testing  in  humans  in  which 
the  concentration  of  the  active  drug  in¬ 
gredient  or  therapeutic  moiety  or  Its 
metabolite(s),  in  whole  blood,  plasma, 
serum,  or  other  appropriate  biological 
fluid  is  measured  as  a  function  of  time,  or 
in  which  the  lu’inary  excretion  of  the 
therapeutic  moiety,  or  its  metabolite(s) , 
is  measured  as  a  function  of  time.  This 
approach  is  particularly  applicable  to 
dosage  forms  intended  to  deliver  the  ac¬ 
tive  drug  Ingredient  or  therapeutic  moi¬ 
ety.  or  to  the  blood  stream  for  systemic 
distribution  within  the  body,  i.e.,  inject¬ 


able  drugs,  most  oral  dosage  fonns,  most 
suppositories,  certain  drugs  administered 
by  inhalation,  and  some  drugs  adminis¬ 
tered  by  local  application  to  mucous 
membranes. 

»2)  In  vivo  testing  in  humans  in  which 
an  appropriate  acute  pharmacological 
effect  of  the  active  drug  ingredient  or 
therapeutic  moiety,  or  metabolite (s),  is 
measured  as  a  function  of  time  if  such 
effect  can  be  measured  with  sufficient  ac¬ 
curacy,  sensitivity,  and  reproducibility. 
This  approach  is  applicable  when  appro¬ 
priate  methods  are  not  available  for 
measurement  of  the  concentration  of  the 
active  drug  ingredient  or  therapeutic 
moiety,  or  its  metaboliteis),  in  biological 
fluids  or  excretory  products  but  a  method 
is  available  for  the  measurement  of  an 
appropriate  acute  pharmacological  ef¬ 
fect.  This  approach  is  applicable  to  the 
same  dosage  forms  listed  in  paragraph 
•  c  )  1 1)  of  this  section. 

'3)  Well-controlled  clinical  trials  in 
humans  that  establish  the  safety  and 
effectiveness  of  the  drug  product.  This 
approach  is  the  least  accurate,  sensitive, 
and  reproducible  of  the  general  ap¬ 
proaches  for  determining  in  vivo  bio¬ 
availability  in  humans.  For  dosage  forms 
intended  to  deliver  the  active  drug  in¬ 
gredient  or  therapeutic  moiety  to  the 
bloodstream  for  systemic  distribution 
within  the  body,  this  approach  shall  be 
considered  as  providing  a  sufficiently  ac¬ 
curate  estimate  of  in  vivo  bioavailability 
only  when  analytical  methods  are  not 
available  to  permit  use  of  one  of  the  ap¬ 
proaches  outlined  in  paragraph  (c)  (1) 
and  (2)  of  this  section.  This  approach 
shall  also  be  considered  as  sufficiently  ac¬ 
curate  for  determining  the  bioavailability 
of  dosage  forms  intended  to  deliver  the 
therapeutic  moiety  locally,  e.g.,  topical 
preparations  for  the  skin,  eye,  ear,  mu¬ 
cous  membranes;  oral  dosage  forms  not 
intended  to  be  absorbed,  e.g.,  an  antacid 
or  a  radiopaque  mediiun ;  and  bronchodi- 
lators  administered  by  inhalation  if  the 
onset  and  duration  of  pharmacological 
activity  are  defined. 

(4)  Any  other  in  vivo  approach  ap¬ 
proved  by  the  Pood  and  Dnig  Adminis¬ 
tration.  This  provision  is  intended  for 
special  situations  and  to  include  those 
circumstances  where  the  in  vivo  bioavail¬ 
ability  of  a  drug  product  might  be  deter¬ 
mined  in  a  suitable  animal  model  rather 
than  in  humans  or  by  using  a  radioactive 
or  nonradioactive  isotopically  labeled 
drug  product. 

§  320.2.'>  Guitlrlines  for  llio  ruiuliit-t  of 
an  in  \ivo  hioavailabilily  study. 

»a)  Guiding  principles.  (1)  The  basic 
principle  in  an  in  vivo  bioavailability 
,  study  is  that  no  unnecessary  human  re¬ 
search  should  be  done. 

(2)  An  in  vivo  bioavailability  study 
shall  not  be  conducted  in  humans  if  an 
appropriate  animal  model  exists  and  cor¬ 
relation  of  results  in  animals  and  hu¬ 
mans  has  been  demonstrated.  If  an  ap¬ 
propriate  animal  model  does  not  exist, 
however,  an  in  vivo  bioavailability  study 
shall  (Hxllnarily  be  done  in  noimal  adults 
under  standardized  conditions. 

t3)  In  some  situations,  an  in  vivo  bio¬ 
availability  study  in  humans  may  pref¬ 


erably  and  more  proper^'  be  done  in  suit¬ 
able  patients.  Critically  ill  patients  shall 
not  be  included  in  an  in  vivo  bioavail- 
abUity  study  xmless  the  attending  physi¬ 
cian  determines  that  there  is  a  potential 
benefit  to  the  patient. 

(b)  Basic  design.  The  basic  design  of 
an  in  vivo  bioavailability  study  is  deter- 
Thined  by  the  following: 

(1)  The  scientific  questions  to  be  an¬ 
swered. 

(2)  The  nature  of  the  reference  ma¬ 
terial  and  the  dosage  form  to  be  tested. 

(3)  The  availability  of  analytical 
methods. 

(4)  Benefit-risk  considerations  in  re¬ 
gard  to  testing  in  humans. 

(c)  Comparison  to  a  reference  ma¬ 
terial.  In  vivo  bioavailability  testing  of 
a  drug  product  shall  be  in  comparison  to 
an  appropriate  reference  material  unless 
some  other  approach  is  more  appi’opriate 
for  valid  scientific  reasons. 

fd)  Previously  unmarketed  active  drug 
ingredients  or  therapeutic  moieties.  (1) 
The  purpose  of  an  in  vivo  bioavailability 
study  involving  a  drug  product  contain¬ 
ing  an  active  drug  ingredient  or  thera¬ 
peutic  moiety  that  has  not  been  approved 
for  marketing  is  to  determine; 

(i)  The  bioavailability  of  the  formula¬ 
tion  proposed  for  mai'keting;  and 

<ii)  The  essential  pharmacokinetic 
characteristics  of  the  active  drug  ingre¬ 
dient  or  therapeutic  moiety,  such  as  the 
rate  of  absorption,  the  extent  of  absorp¬ 
tion,  the  half-life  of  the  therapeutic 
moiety  in  vivo,  and  the  rate  of  excretion 
and/or  metabolism.  Dose  proportionality 
of  the  active  drug  ingredient  or  the  ther¬ 
apeutic  moiety  needs  to  be  established 
after  single -dose  administration  and  in 
certain  instances  after  multiple-dose  ad¬ 
ministration.  This  characterization  is  a 
necessary  part  of  the  investigation  of  the 
di*ug  to  support  drug  labeling. 

<2)  The  reference  material  in  such  a 
bioavailability  study  should  be  a  solution 
or  suspension  containing  the  same  quan¬ 
tity  of  the  active  drug  ingi'edient  or  ther¬ 
apeutic  moiety  as  the  formulation  pro¬ 
posed  for  marketing. 

(3)  The  reference  material  should  be 
administered  by  the  same  route  as  the 
formulation  proposed  for  marketing  im- 
less  an  alternative  or  additional  route 
is  necessary  to  answer  the  scientific  ques¬ 
tion  under  study.  For  example,  in  the 
case  of  an  active  drug  ingredient  or 
therapeutic  moiety  that  is  poorly  ab¬ 
sorbed  after  oral  administration,  it  may 
be  necessary  to  compare  the  oral  dosage 
form  proposed  for  marketing  with  the 
active  drug  ingredient  or  therapeutic 
moiety  administered  in  solution  both 
orally  and  intravenously. 

(e)  New  formulations  of  active  drug 
ingredients  or  therapeutic  moieties  ap¬ 
proved  for  marketing.  (1)  The  purpose  of 
an  in  vivo  bioavailability  study  involving 
a  dimg  product  that  is  a  new  formulation, 
a  new'  dosage  form,  or  a  new  salt  or  ester 
of  an  active  drug  ingredient  or  therapeu¬ 
tic  moiety  that  has  been  approved  for 
marketing  is  to: 

(i)  Determine  the  bioavailability  of 
the  new  formulation,  new  dosage  form, 
or  new  salt  or  ester  relative  to  an  appro¬ 
priate  reference  material;  and 
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iii>  Define  the  pharmacokinetic  pa¬ 
rameters  of  the  new  formulation,  new 
dosage  form,  or  new  salt  or  ester  to 
establish  dosage  recommendation. 

<  2 »  The  selection  of  the  reference  ma¬ 
terial  (s>  in  such  a  bioavailability  study 
depends  upon  the  scientific  questions 
be  airswered.  the  data  needed  to  establish 
comparability  to  a  currently  marketed 
drug  product,  and  the  data  needed  to 
establish  dosage  recommendations. 

'  3  >  The  reference  material  should  be 
taken  from  a  current  batch  of  a  drug 
product  that  is  the  subject  of  an  ap¬ 
proved  new  drug  application  and  that 
contains  the  same  active  drug  ingredient 
or  therapeutic  moiety,  if  the  new  for¬ 
mulation.  new  dosage  form,  or  new  salt  or 
ester  is  intended  to  be  comparable  to  or 
to  meet  any  comparative  labeling  claims 
made  in  relation  to  the  drug  product  that 
is  the  subject  of  an  approved  new  drug 
application. 

If)  Controlled  release  formulations. 

<  1 )  The  purpose  of  an  in  vivo  bioavail¬ 
ability  study  involving  a  drug  product  for 
which  a  controlled  release  claim  is  made 
is  to  determine  if  all  of  the  following 
conditions  are  met; 

(1)  The  drug  product  meets  the  con¬ 
trolled  release  claims  made  for  it. 

(ii)  The  bioavailability  profile  estab¬ 
lished  for  the  drug  product  rules  out  the 
occurrence  of  any  dose  diunping. 

(iii)  The  drug  product’s  steady-state 
performance  is  equivalent  to  a  currently 
marketed  noncontrolled  release  or  con¬ 
trolled  release  drug  product  that  con¬ 
tains  the  same  active  di-ug  ingredient  or 
therapeutic  moiety  and  that  is  subject  to 
an  approved  full  new  di*ug  application. 

(iv)  The  drug  product’s  fonnulation 
provides  consistent  pharmacokinetic  per¬ 
formance  between  individual  dosage 
imits. 

(2)  Tlie  reference  material(s)  for  such 
a  bioavailability  study  shall  be  chosen  to 
permit  an  appropriate  scientific  evalua¬ 
tion  of  the  controlled  release  claims  made 
for  the  drug  product.  The  reference  ma¬ 
terial  shall  be  one  of  the  following  or  any 
combination  thereof : 

(i)  A  solution  or  suspension  of  the  ac¬ 
tive  drug  ingredient  or  therapeutic 
moiety. 

(ii)  A  currently  marketed  noncon¬ 
trolled  release  drug  product  containing 
the  same  active  drug  ingredient  or  thera¬ 
peutic  moiety  and  administered  accord¬ 
ing  to  the  dosage  recommendations  in 
the  labeling  of  the  noucontmlled  release 
drug  product. 

(iii)  A  currently  marketed  controlled 
release  drug  product,  subject  to  an  ap¬ 
proved  full  new  drug  application  con¬ 
taining  the  same  active  drug  ingredient 
or  therapeutic  moiety  and  administered 
according  to  the  dosage  recommenda¬ 
tions  in  the  labeling  pmposed  for  the 

[  controlled  release  drug  product. 

(iv)  A  reference  material  other  than 
one  set  forth  in  paragraph  (f)(2(  (ii,  (iii 
or  (iii)  of  tliis  section  that  is  appropriate 
for  valid  scientific  reasons. 

(g)  Combination  drug  products.  (1) 
Generally,  the  puiTK)se  of  an  in  vivo  l^io- 
availability  study  involving  a  combina¬ 
tion  drug  product  Is  to  determine  If  the 
rate  and  extent  of  absorption  of  each  ac¬ 


tive  drug  ingredient  or  therapeutic 
moiety  in  the  c<xnblnation  drug  product 
is  equivalent  to  the  rate  and  extent  of 
absorption  of  each  active  drug  ingredient 
or  therapeutic  moiety  administered  con¬ 
currently  in  separate  single-ingredient 
preparations. 

(2)  The  reference  material  in  such  a 
bioavailability  study  should  be  two  or 
more  currently  marketed,  single-lngie- 
dient  drug  pr<>ducts  each  of  which  con¬ 
tains  one  of  the  active  drug  ingredients 
or  therapeutic  moieties  in  the  combina¬ 
tion  drug  product.  The  Food  and  Drug 
Administration  may,  for  valid  scientific 
reasons,  specify  that  the  reference  ma¬ 
terial  shall  be  a  combination  drug  prod¬ 
uct  that  is  the  subject  of  an  approved 
new  drug  application. 

i3»  The  Pood  and  Drug  Administra¬ 
tion  may  permit  a  bioavailability  study 
involving  a  combination  drug  product  to 
determine  the  rate  and  extent  of  absorp¬ 
tion  of  selected,  but  not  all,  active  drug 
ingredients  or  therapeutic  moieties  in  the 
combination  drug  product.  The  Food  and 
Drug  Admintstration  may  permit  this 
determination  if  the  pharmacokinetics 
and  the  interactions  of  the  active  drug 
ingredients  or  therapeutic  moieties  in  the 
combination  drug  product  are  well 
known  and  the  therap>eutic  activity  of 
the  combination  drug  product  is  gener¬ 
ally  recognized  to  reside  in  only  one  of 
the  active  drug  ingredients  or  therapeu¬ 
tic  moieties,  e.g..  ampicillin  in  an  ampi- 
cillin-probenecid  combination  drug 
product. 

(h>  Use  of  a  placebo  as  the  reference 
material.  Where  appropriate  or  where 
necessarj'  to  demonstrate  the  sensitivity 
of  the  test,  the  reference  material  in  a 
bioavailability  study  may  be  a  placebo 
if; 

( 1 )  The  study  measures  the  therapeu¬ 
tic  or  acute  pharmacological  effect  of  the 
active  drug  ingredient  or  therapeutic 
moiety:  or 

(2>  The  study  is  a  clinical  trial  to  es¬ 
tablish  the  safety  and  effectiveness  of  the 
drug  product. 

(ii  Standards  for  test  drug  product 
and  reference  material.  (1)  Both  the 
drug  product  to  be  tested  and  the  refer¬ 
ence  material,  if  it  is  another  drug  prod¬ 
uct.  shall  be  shown  to  meet  all  compen¬ 
dial  or  other  applicable  standards  of 
identity,  strength,  quality,  and  piulty, 
including  potency  and,  where  applicable, 
content  uniformity,  disintegration  times, 
and  dissolution  rates. 

<  2 1  Samples  of  the  drug  product  to  be 
tested  shall  be  manufactured  using  the 
same  equipment  and  under  the  same 
conditions  as  those  used  for  full-scale 
production. 

§  .320.26  uii  llio  {Ir^ign  of  a 

in  vivo  biuavailability 

-tiid> . 

(a)  Basic  principles.  (1)  An  in  vivo 
bioavailability  study  should  be  a  single¬ 
dose  comparison  of  the  drug  product  to 
be  tested  and  the  appropriate  reference 
material  conducted  in  normal  adults. 

(2)  The  test  product  and  the  reference 
material  should  be  administered  to  sub¬ 
jects  in  the  fasting  state,  unless  some 


other  approach  is  more  appropriate  for 
valid  scientific  reasons. 

(b)  Study  design.  (1)  A  single-dose 
study  should  be  crossover  in  design,  un¬ 
less  a  parallel  design  or  other  design  is 
more  appropriate  for  valid  scientific  rea¬ 
sons.  and  should  provide  for  a  drug  elim¬ 
ination  period. 

(2)  Unless  some  other  approach  is  ap¬ 
propriate  for  valid  scientific  reasdns,  the 
drug  elimination  period  should  be  either; 

(ii  At  least  three  times  the  half-life 
of  the  active  drug  ingredient  or  thera¬ 
peutic  moiety,  or  its  metabolite(  s  > .  meas¬ 
ured  in  the  blood  or  urine:  or 

(iii  At  least  tliree  times  the  half-life 
of  decay  of  the  acute  pharmacological 
effect. 

ici  Collection  of  blood  samples.  il‘ 
When  comparbion  of  the  test  product  and 
the  reference  material  is  to  be  based  on 
blood  concentration  time  curves,  unless 
some  other  approach  is  more  appropriate 
for  valid  scientific  reasons,  blood  samples 
should  be  taken  with  sufficient  frequency 
to  permit  an  estimate  of  both: 

( 1)  The  peak  concentration  in  the  blo(xi 
of  the  active  drug  ingredient  or  thera¬ 
peutic  moiety,  or  its  metabolite (s) ,  meas¬ 
ured:  and 

(iii  The  total  area  under  the  curve  for 
a  time  period  at  least  three  times  the 
half-life  of  the  active  drug  ingredient 
or  therapeutic  moiety,  or  its  metabo- 
lite(s),  measured. 

(2)  In  a  study  comparing  oral  do.sage 
forms,  the  sampling  times  should  be 
identical. 

(3)  In  a  study  ctMnparing  an  intrave¬ 
nous  dosage  form  and  an  oral  dosage 
form,  the  sampling  times  should  be  those 
needed  to  describe  both: 

(ii  The  distribution  and  elimination 
phase  of  the  intravenous  dosage  form: 
and 

(ii)  The  absorption  and  elimination 
phase  of  the  oral  dosage  form. 

( 4 )  In  a  study  comparing  drug  delivery 
systems  other  than  oral  or  intravenous 
dosage  forms  w'ith  an  appropriate  refer¬ 
ence  standard,  the  sampling  times  should 
be  based  on  valid  scientific  reasons. 

(d)  Collection  of  urine  samples.  When 
comparison  of  the  test  product  and  the 
reference  material  is  to  be  based  on  cu¬ 
mulative  ui-inaiy  excretion-time  emwes, 
unless  some  other  approach  is  more  ap¬ 
propriate  for  valid  scientific  reasons, 
samples  of  the  urine  should  be  collected 
with  sufficient  frequency  to  permit  an 
estimate  of  tlie  rate  and  extent  of  uri¬ 
nary  excretion  of  the  active  drug  ingre¬ 
dient  or  therapeutic  moiety,  or  its  me¬ 
tabolite's),  measured. 

(e>  Measurement  of  an  acute  pharma¬ 
cological  effect.  (1)  When  comparison  of 
the  test  product  and  the  reference  ma¬ 
terial  is  to  be  based  on  acute  pharmaco¬ 
logical  effect-time  curves,  measurements 
of  this  effect  should  be  made  with  suffi¬ 
cient  frecjuency  to  permit  a  reasonable 
estimate  of  the  total  area  under  the 
curve  for  a  time  period  at  least  three 
times  the  half-life  of  decay  of  the  phar¬ 
macological  effect,  unless  some  other  ap¬ 
proach  is  more  appropriate  for  valid  sci¬ 
entific  reasons. 
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(2)  The  use  of  an  acute  pharmacologi¬ 
cal  effect  to  determine  bioavailability 
may  further  require  demMistratJon  of 
dose-related  response.  In  such  a  case, 
bioavailability  may  be  determined  by 
comparison  of  the  dose -response  curves 
as  well  as  the  total  area  imder  the  acute 
pharmacological  effect-time  cuiwes  for 
any  given  dose. 

§  320.27  Guidelines  on  llie  desipi  of  a 

iniilliplo-dose  in  >i\o  bioavailahilily 
study. 

fa)  Basic  principles,  d)  In  selected 
circumstances  it  may  be  necessary  for 
the  test  product  and  the  reference  mate¬ 
rial  to  be  compared  after  repeated  ad¬ 
ministration  to  determine  steady-state 
levels  of  the  active  drug  ingredient  or 
therapeutic  moiety  in  the  body. 

(2)  The  test  product  and  the  reference 
material  should  be  administered  to  sub¬ 
jects  in  the  fasting  or  nonfasting  state, 
depending  upon  the  conditions  reflected 
in  the  proposed  labeling  of  the  test 
product. 

(3)  A  multiple-dose  study  may  be  re¬ 
quired  to  determine  the  bioavailability  of 
a  drug  product  In  the  following  circum¬ 
stances; 

(1)  There  is  a  difference  in  the  rate  of 
absorption  but  not  in  the  extent  of  ab¬ 
sorption. 

(ii)  There  is  excessive  variability  in  bi- 
oavailability  from  subject  to  subject. 

(iii)  The  concentration  of  the  active 
drug  ingredient  or  therapeutic  moiety,  or 
its  metabolite  (s) ,  in  the  blood  resulting 
from  a  single  dose  is  too  low  for  accurate 
determination  by  the  analytical  method. 

(iv)  The  drug  product  is  a  controlled 
release  dosage  form. 

(b)  Study  design.  (1)  A  multiple-dose 
study  should  be  crossover  in  design,  un¬ 
less  a  parallel  design  or  other  design  is 
more  appropriate  for  valid  scientific  rea¬ 
sons,  and  should  provide  for  a  drug  elim¬ 
ination  period  if  steady-state  conditions 
are  not  achieved. 

(2)  A  multiple-dose  study  is  not  re¬ 
quired  to  be  of  crossover  design  If  the 
study  is  to  establish  dose  proportionality 
under  a  multiple-dose  regimen  or  to  es¬ 
tablish  the  pharmacokinetic  profile  of  a 
new  drug  product,  a  new  drug  delivery 
system,  or  a  controlled  release  dosage 
form. 

(3)  If  a  drug  elimination  period  is  re¬ 
quired,  unless  some  other  approach  is 
more  appropriate  for  valid  scientific  rea¬ 
sons,  the  drug  elimination  period  should 
be  either: 

(I)  At  least  five  times  the  half-life  of 
the  active  drug  ingredient  or  therapeu¬ 
tic  moiety,  or  its  metabolite(s) ,  measured 
In  the  blood  or  urine;  or 

(II)  At  least  five  times  the  half-life  of 
decay  of  the  acute  pharmacological 
effect 

(c)  Achievement  of  steady-state  con¬ 
ditions.  Whenever  a  multiple-dose  study 
is  conducted,  unless  some  other  approach 
is  more  appropriate  for  valid  scientific 
reasons,  sufficient  doses  of  the  test  prod¬ 
uct  and  reference  material  should  be 
administered  In  accordance  with  ttie 
labcffbig  to  achieve  steady-state  ccmdi- 
tlons. 


(d)  Collection  of  blood  or  urine 
samples.  (1)  Whenever  comparison  of  the 
test  product  and  the  reference  material  is 
to  be  based  on  blood  concentration-time 
curves  at  steady-state,  sufficient  samples 
of  blood  should  be  taken  to  define 
adequately  the  maximum  (Cmax)  and 
minimum  (Cmin)  blood  concentrations 
on  2  or  more  consecutive  days  to  estab¬ 
lish  that  steady-state  conditions  are 
achieved. 

<2)  Whenever  comparison  of  tlie  test 
product  and  the  reference  material  is  to 
be  based  on  cumulative  urinary  excre¬ 
tion-time  curves  at  steady-state,  suffi¬ 
cient  samples  of  urine  should  be  taken  to 
define  the  rate  and  extent  of  urinary  ex¬ 
cretion  on  2  or  more  consecutive  days  to 
establish  that  steady-state  conditions  are 
achieved. 

'  3 »  A  more  complete  characterization  ' 
of  the  blood  concentration  or  urinary  ex¬ 
cretion  rate  during  the  absorption  and 
elimination  phases  of  a  single  dose  ad¬ 
ministered  at  steady-state  is  encouraged 
to  permit  estimation  of  the  total  area 
under  concentration-time  curves  or  cu¬ 
mulative  urinary  excretion -time  curves 
and  to  obtain  pharmacokinetic  informa¬ 
tion.  e.g.,  half-life  or  blood  clearance, 
that  is  essential  in  preparing  adequate 
labeling  for  the  drug  product. 

(e)  Steady-state  parameters.  (1)  In 
certain  instances,  e.g.,  in  a  study  involv¬ 
ing  a  new  drug  entity,  blood  clearances 
at  steady-state  obtained  in  a  multiple- 
dose-  study  should  be  compared  to  blood 
clearances  obtained  in  a  single-dose 
study  to  support  adequate  dosage  recom¬ 
mendations. 

<2)  In  a  linear  system,  the  area  under 
the  blood  concentration-time  curve  dur¬ 
ing  a  dosing  interval  in  a  multiple-dose 
steady -state  study  is  directly  propor¬ 
tional  to  the  fraction  of  the  dose  ab¬ 
sorbed  and  is  equal  to  the  corresponding 
“zero  to  infinity”  area  under  the  curve 
for  a  single-dose  study.  Therefore,  when 
steady-state  conditions  are  achieved,  a 
comparison  of  blood  concentrations  dur¬ 
ing  a  dosing  interval  may  be  used  to  de¬ 
fine  the  fraction  of  the  active  drug  in¬ 
gredient  or  therapeutic  moiety  absorbed. 

<^3)  Other  methods  based  on  valid 
scientific  reasons  should  be  used  to  deter¬ 
mine  the  bioavailability  of  a  drug  prod¬ 
uct  having  dose-dependent  kinetics  (non¬ 
linear  system) . 

(f)  Measurement  of  an  acute  pharma¬ 
cological  effect.  When  comparison  of  the 
test  product  and  the  reference  material 
is  to  be  based  on  acute  pharmacological 
effect-time  curves,  measurements  of  this 
effect  should  be  made  with  sufficient  fre¬ 
quency  to  demonstrate  a  maximum 
effect  and  a  lack  of  significant  difference 
between  the  test  product  and  the  refer¬ 
ence  material. 

§  320.28  Correlation  of  bioa^ailabiiity 
M'ith  an  acute  phariiiacolugiral  effect 
or  clinical  evidence. 

Correlation  of  in  vivo  bioavailability 
data  with  an  acute  pharmacological 
effect  or  clinical  evidence  of  safety  and 
effectiveness  may  be  required  If  needed 
to  establish  the  clinical  significance  of  a 


special  claim,  e.g.,  in  the  case  of  a  con¬ 
trolled  release  preparaticm. 

§  320.29  AiiaUlical  methods  for  an  in 
>  ivo  bioiivaiiability  study. 

(a)  TTie  analytical  method  used  in  an 
in  vivo  bioavailability  study  to  measure 
the  concentration  of  the  active  drug 
ingredient  or  therapeutic  moiety,  or  its 
metabolite* s) ,  in  body  fluids  or  excretory 
products,  or  the  method  used  to  measure 
an  acute  pharmacological  effect  shall  be 
demonstrated  to  be  accurate  and  of  suffi¬ 
cient  sensitivity  to  measure,  with  appro¬ 
priate  pr^ision,  the  actual  concentra¬ 
tion  of  the  active  drug  ingredient  or 
therapeutic  moiety,  or  its  metabolitefs  ■ , 
achieved  in  the  body. 

(b)  When  the  analytical  method  is  not 
sensitive  enough  to  measure  accurately 
the  concentration  of  the  active  drug 
ingredient  or  therapeutic  moiety,  or  its 
metabolite  (s) ,  in  body  fluids  or  excretory 
products  produced  by  a  single  dose  of  the 
test  product,  two  or  more  single  doses 
may  be  given  together  to  produce  higher 
concentration  if  the  requirements  of 
§  320.31  are  met. 

§  .320.30  inquiries  re^ardiiie  bioii\ail- 
abilily  requireiiienis  and  review  of 
protueols  by  the  Food  and  Drti'i 
Admin  isiralion. 

•  a)  The  Commissioner  of  Food  and 
Drugs  strongly  recommends  that,  to 
avoid  the  conduct  of  an  improper  study 
and  unnecessary  human  research,  any 
person  planning  to  conduct  a  bioavail¬ 
ability  study  submit  the  proposed 
protocol  for  the  study  to  the  Pood  and 
Drug  Administration  for  review  prior  to 
the  initiation  of  the  study. 

(b)  The  Food  and  Drug  Administra¬ 
tion  shall  review  a  proposed  protocol  for 
a  bioavailability  study  and  determine  if 
all  of  the  following  conditions  are  met: 

<1)  The  design  of  the  proposed  bio¬ 
availability  study  is  appropriate. 

(2)  The  reference  material  to  be  used 
in  the  bioavailability  study  is  appro¬ 
priate. 

(3)  The  proposed  chemical  and  statis¬ 
tical  analytical  methods  are  adequate. 

(c)  General  Inquiries  relating  to  in 
vivo  bioavailability  requirements  and 
methodology  shall  be  submitted  to  the 
Food  and  Drug  Administration,  Bureau 
of  Drugs,  Division  of  Biopharmaceutics 
(HFD-520) ,  5600  Fishers  Lane,  Rockville, 
MD  20857. 

§  320.31  Appli«'abilit>  of  requim)ionl« 
regarding  a  ‘’Noliee  of  Claimed  lii- 
ve»<tigational  Exemplion  for  a  Aiew 
Drug.” 

(a)  Any  person  planning  to  conduct 
an  in  vivo  bioavailability  study  in  hu¬ 
mans  shall  submit  a  “Notice  of  Claimed 
Investigational  Exemption  for  a  New 
Drug”  if  either: 

(1)  The  test  product  contains  a  new 
chemical  entity  that  is  not  the  subject  of 
an  approved  new  drug  application;  or 

(-2)  The  study  Involves  a  radioactively 
labeled  drug  product. 

(b)  Any  person  planning  to  conduct  a 
bioavailability  study  in  hiamans  using  a 
currently  ctxnmercially  available  drug 
product  that  is  the  subject  of  an  ap- 
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proved  new  drug  application,  or  is  iden¬ 
tical,  similar,  or  related  to  such  a  drug 
product  shall  submit  an  IND  if  the  study 
is  one  of  the  foUow'ing: 

<1)  A  single-dose  study  in  normal  sub¬ 
jects  or  patients  where  the  dose  exceeds 
that  specified  In  the  labeling  of  the  drug 
product  that  is  the  subject  of  an  ap¬ 
proved  new  drug  application. 

(2)  A  multiple-dose  study  in  patients 
where  the  dose  exceeds  that  specified  in 
the  labeling  of  the  drug  product  that  is 
the  subject  of  an  approved  new  drug 
application. 


<3>  A  multiple-dose  study  in  normal 
subjects  whether  or  not  the  dose  exceeds 
that  specified  in  the  labeling  of  the  drug 
product  that  is  the  subject  of  an  ap¬ 
proved  new  drug  application. 

(c)  The  provisions  of  §  312.1  of  this 
chapter  are  applicable  to  any  bioavail¬ 
ability  study  conducted  imder  a  “Notice 
of  Claimed  Investigational  Exemption 
for  a  New  Drug.” 

(d>  The  consent  of  all  human  subjects 
(or  their  representatives)  who  partici¬ 
pate  in  a  bioavailability  study  (regard¬ 
less  of  whether  the  study  is  conducted 
under  a  “Notice  of  Claimed  Investiga¬ 


tional  Exemption  for  a  New  Drug”)  shall 
be  obtained  Jn  writing  imder  §  310.102  of 
this  chapter. 

Effective  date:  This  regulation  shall  be 
effective  July  7,  1977, 

(Secs.  201  (p).  501,  602,  506,  701  ta),  52  Stat. 
1041-1042  as  amended,  1049-1053  as  amended. 
1065  (  21  U.S.C.  321  (p) .  351,  352,  355,  371  (a) ) ) 

Dated:  December  30,  1976. 

Sherwin  Gardner. 

Acting  Commissioner 
of  Food  and  Drugs. 
(FR  Doc.77-569  Filed  l-6-77;8:45  am] 
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